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ABSTRACT
The object of this study is to analyse data gathered 
from 320 coconut farms in the 23 leading coconut provinces 
of the Philippines. The information obtained was for the 
crop-year 1970. Following an Introduction and a general 
description of the coconut industry in Chapter 2, the aims 
and objects of the study are set out in detail in Chapter 3, 
which also discusses the research methodology.
Chapter 4 sets out data on farm size, coconut area, number 
of palms per hectare, the age structure of palms and product­
ivity. It is shown that farms averaged 6.2 hectares in total 
farm area of which 4.1 hectares was devoted to coconuts. On 
average there were 141 palms planted to a hectare of coconut 
land, 102 of which were bearing and 37 were non-bearing.
It is concluded that there is an inverse relationship 
between the area devoted to coconuts and the number of palms 
per hectare, and yield in nuts per hectare. Although the 
average age of coconut palms was 28 years, 30 per cent were 
above 50 years, suggesting that substantial replanting will 
be necessary in some areas.
The average production in a crop-year was 10,240 nuts per 
farm (3,067 nuts per hectare) or 2,367 kilograms of copra per 
farm (577 kilograms per hectare), with the average palm yieldin 
31 nuts per year. Copra recovery per 1,000 nuts was 237 kilo­
grams of copra or roughly 4 nuts to a kilogram of copra. Sixty- 
seven per cent of the copra producers dried their copra with 
the native kiln (tapahan), a method which often produces 
unevenly dried and sooty copra.
(V)
Chapter 5 shows that coconut plantation maintenance was 
mostly cleaning brush and weeds but that horticultural 
practices which could have augmented the total production, 
like cultivation, fertilizing, controlling of pests and 
diseases were not common. On average, it took 18 man-days to 
accomplish all the field operations from plantation maintenance 
to processing of nuts into copra on a hectare of coconut land.
In Chapter 6, variations in the yield of nuts per hectare 
are discussed in terms of the number of palms per hectare, the 
proportion of bearing palms per hectare, and the number of 
nuts produced per palm.
Chapter 7 shows that most farmers interviewed were owner- 
operators. However, part-owners operated the majority of 
palms per hectare while tenants operated the largest area in 
terms of coconut land. Share-tenancy arrangements varied from 
the landlord providing only the land and the tenant all other 
inputs, to the landlord providing a wide range of inputs, 
including labour. The proportion of gross receipts going to 
the tenant varying roughly according to the proportion of inputs 
he supplies.
Chapter 8 shows that the central bodega buyer was the 
common market outlet of the copra producer. Marketing and 
credit aspects of coconut production are briefly discussed.
Chapter 9 contains recommendations as to how the coconut 
farmer might increase the production of his coconut farm and 
ultimately the incomes that can be derived from coconut 
farming.
(Vi)
CONTENTS
Page
ACKNOWLEDGEMENTS (iii)
ABSTRACT (iv)
LIST OF TABLES (ix)
LIST OF FIGURES (xi)
Chapter 1
1 Introduction 1
2 A Brief Background of the Coconut Industry
2.1 The Importance of Coconuts 7
2.2 The Development of the Coconut Industry 9
2.3 Disposition of Coconut Areas 13
2.4 The Coconut Farming Systems 22
2.5 Marketing of Coconuts and Copra 23
3 The Survey
3.1 Objectives 26
3.2 The Survey Phases 27
3.3 Design of the Survey 27
3.4 Processing of Data 33
4 The Coconut Farm Situation
4.1 The Coconut Farmer 34
4.2 Size of Farm 35
4.3 Area of Farm Devoted to Coconuts 37
4.4 Number of Palms per Hectare 39
4.5 Age Structure of Palms 45
4.6 Coconut Production 49
Copra Production 554.7
(vii)
Contents - continued 
Chapter
5 Cultural and Management Functions Performed
on Coconut Farms
5.1 Some Farm Management Practices
on Coconut Farms 60
5.2 Planting Distances 64
5.3 Harvesting Nuts 66
5.4 Labour Input 68
6 Factors Influencing Nut Yields per Hectare
6.1 Number of Palms per Hectare,
Production and Costs 73
6.2 Proportion of Bearing Palms per
Hectare and Production 76
6.3 Number of Nuts per Bearing Palm 78
7 Land Ownership in Coconut Farming
7.1 Tenure Status of Coconut Farmers 84
7.2 Size of Coconut Farm Holdings
by Tenure 85
7.3 Tenure, Productivity and Coconut
Farm Size 87
8 Marketing and Financing Aspects
8.1 Method of Selling Coconuts 89
8.2 Market Outlets 89
8.3 Sources of Credit 92
9 Summary and Recommendations
9.1 Replanting and Interplanting 96
9.2 Management 99
9.3 Labour Input 101
9.4 Land Tenure 102
9.5 Research 103
9.6 Future Studies 105
Contents continued
Page
BIBLIOGRAPHY 107
APPENDIX A : Supplementary Tables 109
APPENDIX B : Questionnaire 113
APPENDIX C : Survey Analysis Programmes 124
(ix)
LIST OF TABLES
Table Title Page
2.2.2 The Philippine coconut situation,1960-69 12
2.3.6 Costs and returns by province, 951 
coconut farms, Philippines, 1957-58 21
3.3.1 Number of sample farms, 23 coconut 
leading provinces of the Philippines 29
3.3.3 Number of survey samples included in 
the survey 32
4.1 Some characteristics of 320 coconut 
farmers, Philippines, 1970 35
4.2 Size of farm by province, 320 coconut 
farms, Philippines, 1970 36
4.3 Coconut area by province, 320 coconut 
farms, Philippines, 1970 38
4.4b Number of palms per hectare by province,
320 coconut farms, Philippines, 1970 43
4.4c Frequency distribution of 320 coconut 
farms by total palms per hectare and 
coconut area, Philippines, 1970 44
4.5 Age of palms and nut yields by region,
320 coconut farms, Philippines, 1970 50
4.6a Production rates of coconut farms by
province, 320 coconut farms, Philippines 
1970 52
4.6b Coconut farm size and yield by region,
320 coconut farms, Philippines, 1970 54
4.7a Methods of drying copra employed by 271 
coconut farmers producing copra, 
Philippines, 1970 57
4.7b Copra production rates by province, 271 
coconut farmers, Philippines, 1970 58
5.1 Farm management practices performed on 320 
coconut farms, Philippines, 1970 61
Yield per hectare by distance of planting 
by region, 320 coconut farms, Philippines, 
1970 65
5.2a
(x)
List of Tables - continued
Table Title Page
5.2b Nut yield per hectare by planting 
distance, 320 coconut farms,
Philippines, 1970 67
5.3 Nut yield per hectare by frequency of
harvesting nuts, 320 coconut farms, 
Philippines, 1970 68
5.4.1. Man-labour days utilized on coconuts
per farm by region, 320 coconut farms, 
Philippines, 1970 69
5.4.2 Man-labour days per hectare of coconuts 
by operation, 320 coconut farms,
Philippines, 1970 71
7.1 Tenure status of 320 coconut farmers,
Philippines, 1970 85
7.2a Size of coconut farm holdings by tenure,
320 coconut farms, Philippines, 1970 86
7.2b Size of coconut holdings, productivity 
and tenure, 320 coconut farms,
Philippines, 1970 87
7.3 Tenure, productivity and farm size,
320 coconut farms, Philippines, 1970 88
8.2 Market outlets by region, 320 coconut
farmers, Philippines, 1970 90
8.3 Source of credit by region, 320 coconut
farmers, Philippines, 1970 92
(xi)
LIST OF FIGURES
Figure Title Page
2.1.1 A diagrammatical chart of a coconut tree
showing the different by-products 8
2.2.1 Philippine exports of coconut products,
1960-69 10
2.3.1 The principal coconut areas of the
Philippines 14
2.3.2. Area planted to coconuts by region,
1960-69 15
2.3.3 Total coconut trees by region, 1960-69 16
2.3.4 Total coconut bearing trees by region,
1960-69 17
2.3.5 Total nuts gathered by region, 1960-69 18
3.3.2 The 23 coconut leading provinces of the
Philippines 30
4.4.9 Two common systems of planting coconuts 41
AN ECONOMIC EVALUATION OF THE CULTURAL AND MANAGEMENT
PRACTICES OF COCONUT FARMS IN THE PHILIPPINES
CHAPTER 1
INTRODUCTION
The inadequacy of basic information has been a major 
drawback in the initiation and formulation of policies aimed 
at improving the situation of production and management of 
coconut farms and other branches of the coconut industry in 
the Philippines. Fundamental data on yields, cropping 
patterns, plantation management and the costs and returns 
in coconut production are still insufficient. Although 
studies have been made, these were isolated cases, limited 
and unrelated in scope. Most of the studies undertaken were 
centered in the Central and Southern part of the Tagalog 
region, the coconut belt of the country. The present need is 
for up-to-date and comprehensive research.
The planning and development of a sound program in the 
coconut producing areas is handicapped by the lack of research 
on the economic aspects of coconut holdings. It is therefore 
necessary to make a detailed survey to gather data qn the 
present situation of coconut farms, such as production, 
cover-cropping, intercropping, fertilizer needs, processing 
of the produce, methods of harvesting and copra drying, credit 
requirements, and the need for any changes in the marketing 
facilities. Surveys have been made by other persons and 
institutions before, but only to a limited extent, the latest
1
being in 1958 undertaken by the College of Agriculture of 
the University of the Philippines.
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A study conducted by Eala (1962) stressed the need for 
studying both the cultural and management aspects of the 
coconut industry. It was found that the number of palms per 
hectare influenced the total production of nuts and copra, 
and that the production in turn greatly influenced the returns 
from coconut farming. Cultivation of coconut farms seemed 
to have increased the nut yield per palm; and intercropping 
on coconut plantations has more than doubled the net return 
as a result of the increased nut yields of the palms and the 
additional return from the intercrop.
It was further shown that land-ownership affected the 
operator's income from a coconut enterprise alone. Tenants 
operated the largest area of coconut land, but owner-operators, 
who did not have to pay for the use of land, received the 
highest net cash return from their coconut farms.
As a result of the study, a number of ways were formulated 
by which a coconut farmer may increase his income, such as 
planting more coconut palms per hectare; better management 
and cultivation; planting of intercrops and cover crops; and 
making use of the available family labour.
Huke (1963) reported that cultivation of the coconut 
requires less labour than any of the other major crops of the 
Philippines. Once the trees are established, an average of 
30 man-days of labour per hectare is sufficient to do mainten­
ance, harvesting and copra processing. It was further 
revealed that on smaller holdings, which represent a large 
proportion of Philippine production, and where palms are
3usually planted haphazardly and too close together, yields 
are generally lower in terms of both nuts per palm and nuts 
per hectare.
Young palms need to be fertilized to encourage strong 
healthy growth and early bearing. Commercial fertilizers are 
seldom used in mature groves but there are indications that 
strong, well-fertilized trees withstand 1cadang-cadang1 far 
better than trees growing on worn-out soils.
The use of cover crops on young coconut plantations has 
become almost a standard practice for the best-managed farms. 
Legumes are most often used because of their many beneficial 
effects. In many areas, catch crops are also planted in young 
stands of coconut which is a common practice in small and 
privately owned plantations. The need for cash is often 
pressing and a catch crop or two before the trees mature often 
helps to tide the operator over an otherwise difficult period.
In another study conducted by Hicks (1967) it was pointed 
out that scientific factors such as cultivation, use of 
fertilizer, planting of cover crops and proper planting 
distances, coupled with the physical factors such as soil, 
climate, water, determine the yield of coconut trees in a 
particular area.
Another survey study undertaken by Nyberg (1968) although 
not intended as a farm management study, revealed that the 
proportion of farmers that performed the various management 
functions such as clearing, intercropping, cover-cropping
1 1Cadang-cadang1 is an 1 unknown disease1 which means growth
failure or running out disease, a highly destructive disease 
of coconuts confined to the Bicol province of the Philippines.
4and grazing were positively correlated with farm size. 
Intercropping was very common but usually on a small scale 
regardless of farm size - that is, only a small portion of 
land was devoted to intercropping; thus, the proportion of 
coconut land intercropped on small holdings will be greater 
than on large plantations, but the incidence of occurence is 
relatively constant. The proportion of farmers planting 
cover crops increased as farm size increased. A similar 
pattern also existed for the proportion of farmers grazing 
livestock beneath the coconut trees, that is, as farm sizes 
increased the proportion of farmers grazing livestock also 
increased. Fertilization was not commonly practiced in any 
province surveyed.
The relationship among all these factors and their 
degree of influence on yield has been insufficiently studied, 
hence the need for this study. Besides, although some facts 
may have been discovered which are useful for the purpose, 
these conditions in the coconut farms may have changed from 
1968 to the present.
This study intends to yield general information and to 
bring out facts that may serve as stepping stones for future 
research in areas where problems are being discovered and 
described. It further aims to present the probable relation­
ships among the factors that influence nut yield and copra 
production presently prevailing in Philippine coconut farms. 
Aims and objects of this study are set out in greater detail 
in Chapter 3.
A supplementary section on the brief background of the 
coconut industry in the Philippines is presented before the
5discussion of results to give a view on the importance of 
the Philippine coconut industry and its role in the domestic 
economy.
The results are presented in five sections which will 
be based upon the outcome of a field survey. These are 
presented as follows:
(1) The general situation in coconut farms, which is 
subdivided into:
(a) the coconut farmer
(b) size of farm
(c) area of farm devoted to coconuts
(d) number of palms per hectare
(e) age structure of palms
(f) coconut production
(g) copra production.
(2) The relationships to nut production of the various 
cultural and management functions on coconut farms 
and labour input which is presented as follows:
(a) some farm management practices performed on 
coconut farms
(b) planting distances
(c) harvesting of nuts
(d) labour input.
(3) Factors influencing nut yield per hectare:
(a) number of palms per hectare
(b) proportion of bearing palms per hectare and 
production
(c) number of nuts per bearing palm.
6(4) Land ownership in coconut farming which is discussed
as follows:
(a) tenure status of coconut farmers
(b) size of coconut farm holdings by tenure
(c) tenure, productivity and farm size.
(5) Marketing and financing aspects:
(a) method of selling coconuts
(b) market outlets
(c) source of loans.
The final section contains some recommendations based on 
the information and facts obtained as a result of the field 
survey on the present general situation of coconut farms in 
the Philippines. The results may not be as informative as 
expected but it is hoped that a much improved and comprehensive 
research study on the technical and economic aspects of 
coconut farming will follow in the near future.
7CHAPTER 2
A BRIEF BACKGROUND OF THE COCONUT INDUSTRY
2.1 The Importance of Coconuts
The coconut palm (Cocos nucifera, Linn.) is found in 
abundance throughout the tropics and finds a favourable home 
in the Philippines. Every portion of the tree has its utility 
- the nut, the leaves, the trunk - and it has occupied a 
position of importance in the economy of all the tropical 
Asiatic countries (Figure 2.1.1).
In the Philippines, coconut has been of primary import­
ance since man first appeared. The nuts supply food, with 
many different methods of preparation, and several kinds of 
drinks, from the pleasant unfermented water taken directly 
from the nuts, to less pleasant beverages produced by 
fermenting and distilling. The juice is drawn from the 
unopened flowers and is boiled down with sugar or is fermented 
and distilled producing a drink called 1 tuba' in the Philippines. 
The young bud, cut from the top of the tree, which is the 
pith or the 1ubod1, produces a 1 cabbage' highly esteemed by 
the people. The trunk yields soft lumber much used in a 
great variety of useful products - fans, baskets, receptacles 
of one sort or another - and finds a further use as roofing.
The shell of the nut is made into household vessels, utensils 
and a few implements. The external husk is excellent for 
polishing floors, being cut into half, and rubbed back and 
forth. The husk also provides coir from which ropes, cordage, 
brushes, doormats and many other articles are produced. The
(Figure 2.1.1)
A DIAGRAMMATICAL CHART OF A COCONUT TREE 
SHOWING THE DIFFERENT BY-PRODUCTS
Source: Emata (]970), Coconut Statistics, Vol.VI
prepared by: UCAP Research 
bbplazo^Q
9minor products of the coconut include home-consumed nuts 
and home-made oil used for cooking. The mature nut when 
split into half and dried (either under the sun or in the 
oven) becomes copra which is the source of oil widely used 
for the production of many food and industrial products, 
and its by-products, copra meal and cake for livestock feeds.
2.2 The Development of the Coconut Industry
In the Philippines, at least 21 per cent of the farm 
population are wholly or partially dependent upon the coconut 
industry (Emata, 1970: 6). The total value of coconut 
products exported in 1969 was $US 174,206,000^ or 20 per cent 
of the total value of all Philippine exports, of which 12 
per cent was in the form of copra which represented some 
40 per cent of the world's production of copra (FAO, 1971).
The export of coconut products from the Philippines 
began to assume importance about 1899, when copra exports 
grew rapidly in response to the growing demand of the French 
margarine industry (Hicks, 1967:6). Although expansion of the 
area under cultivation has been slow, it is important that 
exports increase steadily. The industry is of prime importance 
to the domestic economy, and supplies most of the country's 
exports, mainly in the form of copra. An indication of the 
importance of the coconut industry in the Philippines is shown 
in Figure 2.2.1. The coconut products exported are in the form 
of copra, coconut oil, copra cake and/or pellets, desiccated 
coconut and coconut shell charcoal.
For domestic purposes, four important products are
1 Values of export products are expressed in $US.
10
(Figure 2.2.1)
PHILIPPINE EXPORTS OF COCONUT PRODUCTS, 1960-1969 
(F.O.B. value in thousand U.S. Dollars)
Source: Emata (1970), Coconut Statistics, Vol.VI
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manufactured from the coconut: oil, shredded coconut, soaps 
and vegetable lard. As a by-product in the manufacture of oil 
copra cake and meal were of some importance at various periods 
Other minor products were fatty acids, glycerine, charcoal and 
coir.
There has been a considerable increase in the area under 
cultivation and in the exports of coconut produce, especially 
as a result of the increase in area under this crop. While 
the area under coconut continued to increase, there has been 
a general fall in output and in the total volume of coconut 
exports from 1963 to 1966, and in 1969 (Table 2.2.2).
The coconut industry of the Philippines is particularly 
vulnerable to typhoons which seriously affect crop production. 
The effect in crop production can be felt for about 2 to 3 
years after the typhoon, hence a decline in total production. 
Typhoons cause great damage and affect most coconut areas, 
especially the Bicol provinces.
According to Copeland (1931), typhoons rarely break 
sound trees, but palms with exposed roots, or in wet ground, 
and those extensively channelled by insects, are liable to be 
overturned or broken. Very severe storms may strip or break 
the leaves and may loosen and damage the roots, while a con­
siderable part of the following year's potential production 
may be lost by the fall of young nuts and destruction of 
flowers. It is said, nevertheless, that vigorous palms 
recover from such injuries within a year.
Pests and diseases such as the rhinocerous beetles 
(Oryctes rhinoceros L.) and the 'cadang-cadang' disease 
(unknown disease) has also caused heavy damage in some areas.
Year
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
TABLE 2.2.2
THE PHILIPPINE COCONUT SITUATION, 1960-1969
Area
(000 Has)
Total
No. of Trees 
(000)
Total
Nuts Gathered 
(000)
Copra
Production 
(long tons)1/
Total 
Exported 
(long tons)]/
Value of 
Total Exported 
($000 US)
Total
Locally Consumed 
(long tons)l/
1,059 167,109 6,015,930 1,254,633 987,045 180,941 267,588
1,200 185,082 6,194,742 1,179,364 882,411 131,949 294,953
1,284 197,635 7,395,569 1,508,699 1,182,349 184,733 324,350
1,392 211,668 7,704,412 1,724,305 1,363,229 237,559 361,076
1,483 232,134 7,222,164 1,612,028 1,290,549 234,975 321,479
1,605 240,864 7,051,855 1,561,089 1,314,457 268,031 244,432
1,611 244,784 7,089,850 1,634,777 1,472,822 264,200 163,955
1,820 243,664 7,925,201 1,415,810 1,196,704 217,205 219,104
1,801 252,431 7,412,451 1,406,607 1,192,504 257,517 214,101
1,841 264,463 8,253,352—^ 1,424,941— 945,755 174,205 N. A.
1/ Long ton = 2,240 pounds.
2/ 1969 nuts gathered appear overstated on 1969 exports volume.
3/ Total production (1969), manufactured oil (1966-68) and food nuts (1961-68) are believed off. 
N.A. Not Available.
to
Source: Emata, 1970 Coconut Statistics, Volume VI.
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The rhinoceros beetle is the most serious pest of coconut palms 
and feeds on the soft tissues around the growing point of 
the coconut, and usually attacks young palms. The 'cadang- 
cadang1 disease, which causes yellowing or growth failure, 
has also been a serious threat to coconut production in the 
Philippines (FAO, 1957), and has struck the Bicol provinces 
including Masbate and Northern and Southern Samar in the 1950s.
While considerable destruction by pest and disease may be 
checked by keeping the palms healthy, and by proper care and 
management, it may take years to rehabilitate damages areas 
and for palms damaged by natural forces to recover.
2.3 Disposition of Coconut Areas
Coconuts are found from the Sulu Island (now Jolo) in the 
extreme south, to the province of Cagayan in Luzon at the top 
north (Figure 2.3.1). Coconuts, only second to rice and corn 
in agricultural importance, occupy about 20 per cent of the 
total cultivated farm land (Emata, 1970). The coconut areas 
are on the east side of the archipelago, where the rainfall 
is highest and where such conditions as moderate climate, 
fertile soil and constant water supply exist. The regions most 
suitable for coconut growing are Southern Tagalog, Bicol, 
Eastern Visayas, and Northern and Eastern Mindanao. In 1960, 
a greater proportion of coconut production was concentrated in 
the Southern Tagalog area, particularly Laguna and Quezon, the 
major coconut provinces of the country.
In geographical terms, the location of this area provides 
a combination of factors which makes it particularly conducive 
to coconut production. Most of the coconut producing areas 
are located in the eastern portion of the country, where
14
FIGURE 2.3.1
THE PRINCIPAL COCONUT AREAS OF THE PHILIPPINES
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(Figure 2.3.2)
AREA PLANTED TO COCONUTS, BY REGION, 1960-1969 
(percentage of total area)
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(Figure 2.3.3)
TOTAL COCONUT TREES, BY REGION, 1960-1969 
(per centage of total coconut trees)
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(Figure 2.3.4)
TOTAL COCONUT BEARING TREES, BY REGION, 1960-1969 
(percentage of total)
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(Figure 2.3.5)
TOTAL NUTS GATHERED, BY REGION, 1960-1969 
(percentage of total nuts)
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temperature is moderated by the Pacific breeze and regulated 
by the mountains of Quezon, the Bicol region, Samar and Leyte. 
Likewise, fertile soil capable of holding circulating water 
is well suited for coconut groves. Coconuts grow best on soils 
of volcanic origin such as those found in the Southern Tagalog 
and Bicol regions.
The area planted to coconuts has continued to increase 
in the Visayas and Mindanao regions. From 1960 to 1969, there 
has been a southward shift in the distribution of coconut 
production. In terms of area planted and number of trees,
Luzon has lost substantial ground to Mindanao, while the share 
of the Visayas has increased slightly (Figures 2.3.2 and 2.3.3).
In 1960, Mindanao supplied 26 per cent of the total nuts, 
but by 1969 this share had risen to 52 per cent (Figure 2.3.5). 
The rapid increase in the share of Mindanao may be due to the 
relatively greater number of trees that have reached bearing 
age in 1969 (Figure 2.3.4). In the Luzon area, the area 
planted and number of trees decreased, causing a sharp decline 
in the share of total nuts.
According to Hicks (1967), the changing geographical 
pattern of coconut production is not of recent origin. The 
southward shift was already obvious in the first decades of 
the century and was largely a result of a parallel southward 
shift in the distribution of population. The opening up of 
Mindanao has made available large areas of land which are 
ideally suited for coconut growing. Favourable climate and 
soil enable Mindanao to produce 52 per cent of the Philippine 
nut production, from 36 per cent of the total bearing trees.
In addition, Mindanao coconut is substantially larger than
20
that typical of the rest of the country.
Aside from these factors favouring Mindanao, there are 
unfavourable factors which are driving coconut out of the Luzon 
area. Coconuts are said to be a 1 lazy man1 crop, easy to grow 
but with a low return per hectare. Coconut farmers in the 
Luzon area, especially in Laguna and Quezon had low returns 
due to low copra recovery rates (Eala, 1962). The increasing 
shortage of agricultural land in Luzon has raised the 
opportunity cost of coconut land.
Coconuts are produced either for food consumed as nuts 
or for copra production. The cost of production varies widely 
throughout the country depending upon the local conditions.
The expenditure on coconut production can be divided into 
fixed charges, such as rent, interest and land taxes; and 
variable cost, which generally depends on the management 
operations performed.
Eala (1962), in his survey report on the cultural and 
management practices on coconut farms, found that the total 
cost of production per hectare of coconuts was ^139.00, of 
which p31.00 was cash and ^108.00 was non-cash, ranging from 
JP85.00 in Masbate to J?233.00 in Davao (Table 2.3.6). Cash 
costs were subdivided into wages for hired labour, hiring 
charges for animals and tools and the cost of supplies, rentals, 
repairs, transportation and taxes. Non-cash costs consist of 
the computed values of unpaid labour by both men and animals, 
a charge for use of land, interest on capital, depreciation, 
and nuts consumed on the farm by the household and livestock.
It was further estimated that the average total cost of pro­
ducing 100 kilos of copra was ?21.00 for all provinces, which
TABLE 2.3.6
COSTS AND RETURNS BY PROVINCE, 951 COCONUT FARMS, PHILIPPINES, 1957-58
GROSS RETURNS COSTS
PROVINCE
NUMBER
OF
FARMS Per
Ha.
CASH
Per
100
bear­
ing
trees
Per
100
kgm
Copra
NON-
Per
Ha.
•CASH
Per
100
bear­
ing
trees
Per
Ha.
CASH
Per
100
bear­
ing
trees
Per
100
kgm
Copra
NON-CASH
Per
100
Per bear- 
Ha. ing
trees
Per
100
kgm
Copra
Southern Luzon
Laguan 25 98 106 28 4 5 19 21 5 104 113 30
Quezon 71 132 135 33 2 3 28 28 7 129 132 32
Bicol
Albay 70 176 80 28 7 3 17 8 3 74 35 12
Camarines Sur 79 125 155 26 8 10 17 21 4 109 135 23
Masbate 49 142 154 22 2 2 20 22 3 65 71 10
Sorsogon 80 170 205 28 10 12 24 30 4 71 86 12
Visayas
Bohol 50 142 169 27 3 4 40 48 7 92 110 17
Cebu 60 109 125 26 3 4 24 27 6 91 104 22
Leyte 90 168 196 25 3 4 25 29 4 83 96 12
Samar 88 217 202 25 7 6 22 20 2 95 89 11
Mindanao
Davao 70 210 382 28 2 2 73 91 7 160 198 15
Misamis Occidental 50 244 274 28 3 3 24 29 3 161 182 18
Misamis Oriental 69 207 197 26 2 2 38 34 5 112 107 14
Surigao 50 156 242 25 4 4 23 35 4 92 143 15
Zamboanga del Sur 50 292 340 34 2 2 58 68 7 160 187 19
All Provinces 951 181 180 27 5 4 31 30 5 180 107 14
Note: Cost and returns expressed in pesos (?) 
Source: Eala (1962).
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consisted of ?5.00 cash and ?16.00 non-cash. Quezon province 
had the highest costs per 100 kilos of copra with ?39.00 and 
Samar had the lowest with J*13.00, but the variations in pro­
duction costs among the provinces were due mainly to land values.
Among copra-producing farms, gross return per hectare of 
coconuts, which is composed of copra sales, nuts used at home 
and nuts fed to livestock, averaged pl86.00 while the return 
per 100 kilos of copra averaged p27.00 for all provinces. Var­
iations in returns were mainly due to low production rates and 
low copra recovery rates. The total costs of production among 
copra-producing farms averaged p560.00 per farm for all provinces. 
2.4 The Coconut Farming Systems
Coconut farms are of two general types: smallholdings and 
plantaions. Smallholdings have always predominated, comprising 
around 99 per cent of all coconut farms. In terms of area 
planted to coconuts, the plantations occupy only a small portion 
of the entire coconut area. Of the 1.5 million hectares planted 
to coconuts, only 8 per cent, or a total of 113 thousand 
hectares, are plantations, while 92 per cent of the cultivated 
area is under smallholdings (Philippines Census of Agriculture, 
I960). Old plantations exist side by side with smallholdings 
in the Southern Tagalog and Bicol areas, but at present new 
plantations are mostly found in the Mindanao area, primarily 
Davao, Cotabato and Zamgoanga.
Land ownership in coconut farming is of three types: the 
full-owner, who owns and cultivates his own coconut farm; the 
part-owner, who owns approximately half of what he cultivates 
and rents the remaining area; and the share-tenant who rents 
or leases his whole farm.
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Share-tenancy is the most usual for coconut farmers. 
Variations of this system exist depending on the method of 
sharing arrangement between the landlord and the tenant.
Coconut produce was shared between the tenant and the land­
lord in cash regardless of its form, nuts or copra (Eala,1962).
To show the contributions made by the tenant and the 
landlord as well as the respective shares obtained, Eala (1962) 
sorted tenant-operated farms into four major sharing 
arrangements employed where the shares of gross coconut 
receipts received by tenant and landlord were: (1)50:50, 
(2)40:60, (3)33:67, and (4)14:86. The shares received were 
from cash sales and nuts consumed at home. The contributions 
made by the two parties were divided into capital investments 
(land and capital) and the cost of production.
Share-tenancy arrangements varied from the landlord 
providing only the land and the tenant all other inputs, to 
the landlord providing a wide range of inputs, including some 
labour. The proportion of gross receipts going to the tenant 
varies roughly according to the proportion of inputs he 
supplies. Tools, equipment and supplies were usually contrib­
uted by the tenant. Tenants under the 50:50 sharing arrange­
ment contributed 65 per cent of the total cost of production 
while those under the 14:86 arrangement contributed only 
9 per cent of the total cost of production.
2.5 Marketing of Coconuts and Copra
Coconuts are usually marketed as nuts or processed copra. 
The farmer may sell the nuts, which can be done either by 
contract selling of unharvested nuts or by selling the husked 
nuts, or he may sell processed copra. When the farmer sells
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his nuts on the basis of a contract with the buyer, it is the 
latter who harvests the nuts and processes the copra which 
is generally sold to factory agents or exporters.
Copra is produced by drying the coconut meat in half 
shells. This is most frequently done by placing the nuts in 
piles over the fire in small huts (tapahan), although in 
some instances the nuts are dried in the sun. After the drying 
is completed, the finished copra is removed from the shell.
The bulk of processing, including drying and shelling is done 
directly on the farm.
The farmer usually processes his own copra which he then 
sells to the barrio (village) buyer; however, in some cases, 
the farmer sells directly to the town buyer (Cernohous, 1966:
73). In general, there is considerable competition among the 
buyers, but the competition often takes the form not so much 
of competitive price offers, but of competitive extension of 
credit to the farmer. This arrangement for extending credit, 
or pre-payment for purchases, extends throughout the whole 
marketing system. The exporters or factories finance their 
immediate supplier who, in turn, extend credit to their suppliers.
The small farmers, particularly, are very much encouraged 
to sell ahead by such problems as the lack of proper storage 
facilities, unavailability of credit from regular sources, 
and their perennial need for cash often combined with indebt­
edness to the buyer. It is not likely that interest is charged 
on advances made by buyers, but that credit costs are recouped 
by adjustments made to the price of the nuts or copra. These 
price adjustments may be made under the guise of a deduction 
for poor quality and/or excessive moisture, so that the farmer
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does not know the cost of buyer-supplied credit. This is a 
widely prevailing practice which is made possible by a lack 
of adherence by the trade to uniform, rigid quality classi­
fication standards and, especially, by a lack of objective 
methods of quality determination.
If the farmer is located in a somewhat remote area 
and is unable to transport and sell his copra in an estab­
lished barrio market, he will usually have one regular buyer 
who collects the copra. In each case, contract selling is 
involved with extension of credit and advance agreement 
on prices.
The barrio buyers then resell the copra to dealers in 
towns, who, in turn, sell it to the agents of either exporter 
or factories. If, however, oil-using factories or loading 
ports are located in the town itself, the town buyer will 
ordinarily sell directly to the factories or exporters. From 
the towns and minor ports, the copra moves to the oil factories 
and major loading ports. Larger plantations deliver their 
copra directly to the final buyer.
It is often said that the system of marketing copra is 
extremely inefficient, as evidenced by the large number of 
traders involved and the number of hands through which it passes. 
But multiple handling of the copra can hardly be avoided, 
given the generally underdeveloped nature of transportation 
and storage facilities.
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CHAPTER 3
THE SURVEY
3.1 Objectives
An abundance of information and historical data is 
available on coconut production in the Philippines, but 
recent and more detailed information at the provincial level 
was considered necessary in re-orienting some phases of the 
development program in the rehabilitation and inprovement of 
coconut farms.
The objectives of the field survey were to collect data 
on both the cultural and economic aspects of coconut production 
with the following specific objectives:
a. To obtain data on coconut farm holdings such as 
cultural and management practices, variety, age 
of trees, geographical distribution;
b. To determine the various relationships between 
production and related factors such as the 
characteristics of the trees, cultural and manage­
ment practices, geographical distribution;
c. To obtain information on the credit needs and 
marketing facilities of coconut farms; and
d. To provide general information about the present 
situation of coconut farms.
The data on which this study is based are derived from 
the questionnaire responses of 320 coconut farmers selected 
from a total of 2,300 farmers interviewed in a survey initiated 
by the Philippines Bureau of Plant Industry and carried out
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in 1971. An additional objective of this present study is 
therefore to provide some initial analysis, since it has not 
yet proved possible to analyse the remainder of the data; 
and to set up a format by which the analysis of the complete 
data may be later carried out.
3.2 The Survey Phases
The survey consisted of two phases: the pilot phase 
(pre-testing), and the national phase. Pre-testing by actual 
interview was initiated in Laguna and Quezon (situated in the 
Southern Luzon area), to better acquaint workers with existing 
conditions in coconut farm holdings, improve the efficiency 
of the interview method, and to enable the planning of the 
final survey. It was also intended to serve as a basis for 
deciding whether to extend the survey into the national level. 
Based on the information collected in the aforementioned 
provinces, it was decided to continue the study in the national 
level.
3.3. Design of the Survey
A total of 2,300 sample farms were selected from the 23 
priority provinces (leading coconut producing provinces) 
included in the Coconut Rehabilitation and Development Program 
of the Bureau of Plant Industry, which constitute 81 per cent 
of the total area planted to coconuts in the Philippines 
(Philippine Census of Agriculture, 1960).
The sampling procedures were designed by the Statistics 
Staff of the Philippine1s Bureau of Plant Industry who used a 
multi-stage sampling process to select sample farms. The 
sampling was based upon the data reported in the 1960 Agriculture 
Census of the Philippines, but adjusted so that at least 50
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farm samples represented a province (Table 3.3.1). Two 
samples from Misamis Oriental and five samples from Albay 
were discarded due to the incompleteness of the information 
obtained. Figure 3.3.2 shows the location of the 23 leading 
coconut producing provinces of the Philippines.
A three-stage sampling design was adopted. From each 
province a list of coconut producing towns was taken from 
the 1960 Agriculture Census of the Philippines and a number 
of towns were randomly selected in each province. The number 
of sample towns in each province varied according to the 
number of sample farms which would ultimately be taken from 
that province.
The second stage in sampling was the selection of sample 
barrios^ from each sample town. The list of coconut producing 
barrios for each sample town was taken from the lists submitted 
by the Provincial Agronomists of the Bureau of Plant Industry. 
From each sample town, two barrios were chosen by random 
processes.
The last stage in sampling was the selection of sample 
farms from each sample barrio. In the absence of the list of 
coconut farmers in the sample barrios, a judgement selection 
of the farmer-interviewee was made. The provincial Agronomists 
who were designated as Survey Supervisors in their respective 
province of assignment selected five coconut farmers from each 
barrio operating a coconut farm for the last two consecutive 
years with an area of not less than one but not more than 100 
hectares.
^ A barrio is the smallest political unit, the majority of 
the population comprise farming households (The Philippine Census 
of Agriculture, 1960).
29
TABLE 3.3.1
NUMBER OF SAMPLE FARMS, 23 COCONUT LEADING PROVINCES 
OF THE PHILIPPINES
Region/Province
No of
Towns
Proport­
ionate
Number
Town
of Samples
Adjusted
Southern Luzon 230
1. Batangas 30 69 8 80
2. Laguna 26 30 5 50
3. Quezon 44 99 10 100
Bicol Region
4. Albay 17 41 5 50
5. Camarines Norte 10 12 5 50
6 • Camarines Sur 36 129 14 140
7. Masbate 21 50 5 50
8. Sorsgon 16 40 5 50
Visayas Region
9. Bohol 42 105 10 100
10. Cebu 53 285 20 200
11. Iloilo 43 107 10 100
12. Leyte 50 189 15 150
13. Negros Oriental 30 101 10 100
14. Romblon 12 11 5 50
15. Samar 63 327 25 250
Mindanao Region
16. Davao 33 215 20 200
17. Cotabato 32 196 20 200
18. Misamis Occidental 15 28 5 50
19. Misamis Oriental 24 70 8 80
20. Surigao del Norte 21 21 5 50
21. Surigao del Sur 13 24 5 50
22. Zamboango del 
Norte 15 43 5 50
23. Zamboanga del Sur 23 108 10 100
TOTAL 699 2300 232 2300
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It was not possible to bring all questionnairs to 
Australia for analysis; therefore 600 or 25 per cent were 
randomly selected by the Statistical Staff of the Bureau 
of Plant Industry from the original sample of 2,300.
Unfortunately, a large number of the 600 questionnairs 
were incorrectly or insufficiently completed, in fact only 
320 questionnaires were sufficiently complete to be used in 
this analysis and even in many of these there were gaps in 
the data (Table 3.3.3). Although the questionnaires were 
properly planned and formulated by the Statistical Staff 
of the Philippines Bureau of Plant Industry to obtain the 
necessary information called for in the objectives of the 
survey, the difficulty encountered was in the training and 
supervising of enumerators to conduct the survey. Enumeration 
data were obtained through personal interviewing of coconut 
farmers, and all BPI technical men working under the Coconut 
Rehabilitation and Development Programme were designated and 
trained as enumerators to speed up the collection of the data. 
But due to the limited time allotted for interviewing and 
enumeration, and the difficulties met in dealing with farmers, 
a considerable proportion of the questionnaries were 
incomplete or improperly filled out so that many lacked vital 
information.
This resulted in several problems: not only did it reduce 
confidence in the randomness of the final sample analysed here, 
but it also reduced the number of analytical techniques which 
could be used. The missing data in some questionnaires made it 
impossible to use, for example, regression and correlation 
techniques which could not be employed without writing additional
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TABLE 3.3.3
NUMBER OF SURVEY SAMPLES INCLUDED IN THE STUDY
Region/Province
Number of Samples
Random Sample Used in the Study
Southern Luzon 60 42
1. Batangas 20 14
2. Laguna 15 14
3. Quezon 25 14
Bicol Region 85 44
4. Albay 15 5
5. Camarines Norte 10 9
6. Camarines Sur 35 18
7. Masbate 15 8
8. Sorsogon 10 4
Visayas Region 240 114
9. Bohol 25 17
10. Cebu 50 15
11. Iloilo 25 16
12. Leyte 40 20
13. Negros Oriental 25 16
14. Romblon 15 6
15. Samar 60 24
Mindanao Region 215 120
16. Davao 50 21
17. Cotabato 50 25
18. Misamis Occidental 20 20
19. Misamis Oriental 25 12
20. Surigao del Norte 15 5
21. Surigao del Sur 15 6
22. Zamboango del Norte 15 15
23. Zamboanga del Sur 25 16
TOTAL 600 320
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computer programs capable of handling missing data. Unfortunately, 
this was not possible with the resources available.
3.4 Processing of data
The data were coded and punched onto 1600 cards: 5 sets 
of cards for each of the 320 farms. Various standard survey 
analysis programmes were then used to analyse the data on 
the Australian National University's Univac 1108 Computer.
Details of the coding system and the programmes used are set 
out in Appendix C.
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CHAPTER 4
THE COCONUT FARM SITUATION
Huke (1963:274) suggests that the haphazard planting 
and overcrowding prevalent on small holdings results in a 
generally lower yield per hectare for smaller farms. Farmers 
in smaller holdings usually plant their coconut palms 
haphazardly and too close together, believing that by doing 
so they can increase the number of nuts gathered per hectare.
Such farm management and maintenance practices as clearing, 
cultivation, use of fertilizer, planting of cover crops, catch 
crops and others are frequently neglected. In many areas, the 
use of cover crops and catch crops on young coconut plantations 
is common only in well-managed and privately owned farms.
The adequate care and management of young coconut 
plantations often requires considerable monetary outlay, and 
this need for cash usually forces the farmer to work outside 
his farm. Operators of new plantations or those in which 
substantial areas have been replanted must have considerable 
capital to tide them over during the first decade of waiting.
The situation may have changed since Huke's study, hence the 
appropriateness of this study.
In succeeding chapters, this study attempts to show the 
relationship among the factors that influence nut yield and 
copra production presently prevailing in the coconut farms.
4.1 The Coconut Farmer
The average age of farmers was 53 years, and the average 
number of years spent in the grade school was 5 years (Table 4.1).
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The farmer's average farming experience was 27 years, of which 
19 years had been spent in the present farm, indicating that 
farmers were not very mobile. The average number of members 
in the household was 7, so that many farmers have household 
labor to assist in farm operations.
TABLE 4.1
SOME CHARACTERISTICS OF 320 COCONUT FARMERS, PHILIPPINES, 1970
Region Age
Years in 
School
Years
Farming
Years Operating 
Present Farm
Total Household 
Members
(1) (2) (3) (4) (5) (6)
Southern Luzon 52 5 29 20 6
Bicol 50 6 24 18 7
Visayas 55 6 27 20 7
Mindanao 52 5 27 18 7
All Regions 53 5 27 19 7
4.2 Size of Farm
The average size of farms surveyed was 6.2 hectares for 
all provinces (Table 4.2). The largest average farm holdings 
were found in Surigao del Sur with 15.4 hectares and the 
smallest in Misamis Occidental averaging only a hectare per 
farmer. Of the average farm size, the average cropland or 
the average area cultivated to crop production was 5.6 hectares 
for all provinces. Farms in Misamis Occidental were the 
smallest, and those in Surigao del Sur the largest, in terms 
of average cultivated area. The average area of cropland was 
the largest in Mindanao with 6.9 hectares, and smallest in 
Southern Luzon with 4.2 hectares. This may be attributed to 
the opening up of Mindanao which has made available large areas 
of land ideally suited for crop production as well as for 
coconut growing.
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TABLE 4.2
SIZE OF FARM BY PROVINCE, 320 COCONUT FARMS, PHILIPPINES, 1970
Region/Province
Farm Area 
(Ha)
Cropland
(Ha)
Coconut Area 
(Ha)
Number of 
Palms
(1) (2) (3) (4) (5)
Southern Luzon 4.5 4.2 3.7 581
Batangas 1.6 1.6 1.5 233
Laguna 5.9 5.7 4.9 714
Quezon 6.0 5.4 4.8 797
Bicol 7.3 6.6 6.1 804
Albay 3.4 3.4 3.4 706
Camarines Norte 10.5 10.4 10.3 1214
Camarines Sur 7.7 6.3 5.6 874
Masbate 5.7 4.9 4.2 415
Sorsogon 6.1 6.0 5.9 464
Visayas 5.0 4.6 2.7 400
Bohol 3.0 2.8 1.4 178
Cebu 2.1 2.0 1.5 238
Iloilo 9.4 9.0 3.3 458
Leyte 3.3 3.3 2.1 231
Negros Oriental 3.3 3.3 2.4 353
Romblon 4.2 3.0 2.6 310
Samar 7.6 6.9 4.8 814
Mindanao 7.6 6.9 4.9 572
Cotabato 10.2 5.7 5.4 545
Davao 10.6 9.5 7.3 937
Misamis Occidental 1.0 1.0 1.0 192
Misamis Oriental 4.0 3.8 3.1 434
Surigao del Norte 10.1 9.7 9.6 1289
Surigao del Sur 15.4 11.3 8.7 583
Zamboango del Norte 6.9 6.5 3.7 433
Zamboanga del Sur 7.2 6.4 6.0 623
All Provinces 6.2 5.6 4.1 544
It was common among the farmers to maintain a piece of 
their land for the growing of rice (Oryza sativa) and corn
(Zea mays), the basic staples. This is not only used for 
household consumption, but is frequently sold to supplement 
cash income from coconuts, especially in the case of young 
plantations, when nut yields are low. Some farmers attempt to 
increase the hectarage of their farms by double cropping or by 
raising two quick-maturing crops in a field for one crop year.
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In this manner farmers tend to offset their limited land 
resources through a more intensified use of cropland.
4.3 Area of Farm Devoted to Coconuts
Coconut farm holdings, as measured by the area of each 
farm devoted to coconuts, averaged 4.1 hectares for all 
provinces (Table 4.3). They ranged from 110 hectare in 
Misamis Occidental to 10.3 hectares in Camarines Norte. 
Likewise, coconut farm holdings in Bicol were the largest 
with 6.1 hectares, while of the Visayas, the smallest with 
only 2.7 hectares. Similar results were also obtained 
by Eala (1962).
In terms of the number of palms, farms in Surigao del 
Norte averaged the highest with 1,289 per farm and those of 
Misamis Occidental, the lowest with 192.
Palms are not usually planted at one time, hence they 
do not start bearing at the same time. For all provinces, 
palms averaged 544 per farm, of which 362 were bearing and 
182 included toddy and non-bearing palms. Farms in Quezon, 
Camarines Norte and Camarines Sur averaged the most bearing 
palms with more than 600 each. Those of Bohol averaged the 
lowest with 129.
In terms of regional distribution of palms, Bicol area 
had the largest average number of palms with 804 per farm, 
of which 596 were bearing and 208 non-bearing; the Visayas 
area had the smallest average number of palms with 400, of 
which 258 were bearing and 142 non-bearing.
Some of these variations can be attributed to differences 
in the size of coconut area, since the average coconut area 
ranged from 6.1 hectares in Bicol to 2.7 hectares in Visayas.
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TABLE 4.3
COCONUT AREA BY PROVINCE, 320 COCONUT FARMS, PHILIPPINES, 1970
Region/Province Coconut Area Number of Palms(Ha) ------------------
Total Bearing
per Farm
Others*
(1) (2) (3) (4) (5)
Southern Luzon 3.7 581 452 129
Batangas 1.5 233 179 53
Laguna 4.9 714 570 144
Quezon 4.8 797 606 191
Bicol 6.1 804 596 208
Albay 3.4 706 312 394
Camarines Norte 10.3 1214 933 281
Camarines Sur 5.6 874 743 131
Masbate 4.2 415 241 174
Sorsogon 5.9 464 234 230
Visayas 2.7 400 258 142
Bohol 1.4 178 129 49
Cebu 1.5 238 179 59
Iloilo 3.3 458 316 142
Leyte 2.1 231 164 67
Negros Oriental 2.4 353 302 51
Romblon 2.6 310 153 157
Samar 4.8 814 435 378
Mindanao 4.9 572 343 229
Cotabato 5.4 545 315 230
Davao 7.3 937 555 382
Misamis Occidental 1.0 192 190 2
Misamis Oriental 3.1 435 353 82
Surigao del Norte 9.6 1289 369 920
Surigao del Sur 8.7 583 220 363
Zamboango del Norte 3.7 433 267 166
Samboanga del Sur 6.0 623 410 213
All Provinces 4.1 544 362 182
* Toddy and non-bearing palms.
Of very considerable importance is the influence of farm 
size, or the area devoted to coconuts, on yield. Ideally, 
relatively sophisticated analysis should be used to make some 
assessment of the optimum farm size for given physical and 
management characteristics of the farm and farmer. As a first
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step in analysis, a simple linear regression of nut yields 
per hectare on area devoted to coconuts was attempted, with 
the following results:
N = 2946.2 - 79.4 p R2 = 0.08
(2171.4) (15.4) Correlation
coefficient: -0.28
where
N = nuts per hectare
F = farm size or area devoted to coconuts in hectares.
To test the possibility of a logarithmic relationship 
between N and F, N was regressed on log F. The results 
were:
N = 3832.0 - 102.0 log F R2 = 0.18
(2049.4) (123.0) Correlation
coefficient: -0.42
Neither regression is significant but the greater 
proportion of the variation in yields explained by the second 
equation suggests that as farm size increases yields fall off 
gradually at first, and then decline at an increasing rate.
This rather limited analysis does not exclude the 
possibility of other relationships between yield and farm size, 
such as one where yield initially increases with farm size but 
then declines after some point.
Huke1s comment (1963:274) that small farms may have 
generally lower yields is not necessarily inconsistent with 
the above analysis. His comments relate to very small holdings 
which are probably well below the optimum size.
4.4 Number of Palms per Hectare
The system of planting and the distance between trees 
determine the number of palms that can be accommodated in a
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hectare of land. There are four systems of planting: square, 
triangular, oblong or rectangular and quincunx, of which the 
first two are the more common. In the square system, the palms 
are set at fixed equal distances at the corners of each square, 
the distance between palms in each row and the distance 
between adjacent rows being the same. The distance between 
palms varies from 6 by 6 meters to 10 by 10 meters. In the 
triangular system, the palms are set at a fixed distance at 
the corners of an equilateral triangle. Within each row, palms 
are spaced 8 to 10 meters apart with the palms in one row 
centered mid-way between the trees in adjacent rows. In this 
system, about 15,per cent more palms can be accommodated per 
unit area. Figure 4.4a shows the two common systems of 
planting coconuts.
In the quincunx system, the seedlings are planted in the 
center of each square of old palms. This method is used only 
for replanting in old plantations where old palms will be 
removed as soon as the new seedlings are established (Menon and 
Pandalai, 1958:141). In the oblong or rectangular system, the 
rows are cut at right angles to one another but the distance 
between the palms in the row is greater than between the two 
rows. This is said to give a slightly higher stand than square 
planting and to allow more room for raising catch or cover crops 
in the plantation.
The even distribution of trees makes management operations 
easier and may have an effect on yield. In most cases however, 
there was no system. Apparently, nuts had just been thrown to 
the spots where the palms now stand, without any special effort 
to accomplish an orderly planting pattern. Ninety-six of the
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(Figure 4.4a)
TWO COMMON SYSTEMS OF PLANTING COCONUTS 
A. Square system: B. Triangular system:
4r & & if $
4-H * & *
A
B
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total coconut farmers planted their palms without any system 
of planting pattern.
Coconut farm holdings averaged 141 palms per hectare, of 
which 104 were bearing and 37 non-bearing (Table 4.4b). Farms 
in Quezon had the highest number of 145 bearing palms per hectare. 
More palms in this region must have reached bearing age, hence 
the high number of bearing palms per hectare. In Albay, Surigao 
del Norte and Surigao del Sur, there were more non-bearing than 
bearing plams. The share of bearing palms in these provinces 
i-s lower than its share of total palms due to a high rate of new 
plantings. In the years following 1970, a relatively greater 
number of palms will reach bearing age, in which case, product­
ion may double in about 10 years time in these provinces if 
normal conditions prevail.
Coconut farm holdings in Southern Luzon averaged the 
largest number of bearing palms at 129 per hectare, and smallest 
in Mindanao region with 99 bearing palms per hectare. Kicks (1967) 
reported that there has been a changing geographical pattern of 
coconut production. The increasing area and the number of palms 
planted in Mindanao which may reach bearing age in the years to 
follow will enable Mindanao to produce a higher proportion of 
the total Philippine nut production.
In order to assess the extent to which the nut yield per 
hectare was determined by the number of bearing trees per 
hectare, the first variable was regressed on the second, to 
produce the following regression equation:
N = 407.4 + 24.6 P R2 = 0.37
(1788.7) (1.8) Coefficient of correlation:
+0.61
where N = nut yield per hectare and P = number of bearing palms
per hectare.
TABLE 4.4b
NUMBER OF PALMS PER HECTARE BY PROVINCE, 320 COCONUT FARMS,
PHILIPPINES, 1970
Region/Province
Number of Palms Per Hectare
Total Bearing Non-Bearing
(1)
Southern Luzon 164 (
(2)
56.3) 129 (
(3)
52.4) 35 (
(4)
53 .3)
Batangas 152 ( 33.9) 119 ( 38.9) 33 ( 33 .2)
Laguna 149 ( 50.3) 122 ( 31.2) 27 ( 35 .3)
Quezon 192 ( 68.3) 145 ( 73.0) 47 ( 77 • 3)
Bicol 134 ( 51.8) 101 ( .49.6) 33 ( 38 .8)
Albay 140 (106.2) 62 ( 44.9) 78 ( 64 .1)
Camarines Norte 119 ( 8.6) 96 ( 15.8) 23 ( 16 .3)
Camarines Sur 160 ( 37.0) 138 ( 37.6) 21 ( 37 .9)
Masbate 110 ( 28.8) 72 ( 41.8) 38 ( 19,.6)
Sorsogon 94 ( 32.9) 60 ( 52.1) 34 ( 19,.6)
Visayas 141 ( 44.0) 102 ( 43.9) 39 ( 37,.8)
Bohol 129 ( 33.4) 94 ( 38.0) 35 ( 30,.7)
Cebu 167 ( 44.7) 130 ( 58.2) 37 ( 30..0)
Iloilo 124 ( 41.3) 95 ( 32.4) 29 ( 54..3)
Leyte 113 ( 20.3) 82 ( 22.2) 31 ( 21.,2)
Negros Oriental 151 ( 25.9) 129 ( 43.0) 22 ( 23.,9)
Romblon 119 ( 20.6) 72 ( 26.8) 47 ( 29. 6)
Samar 168 ( 53.4) 99 ( 43.7) 69 ( 37. 6)
Mindanao 134 ( 42.1) 99 ( 55.9) 35 ( 38. 8)
Cotabato 110 ( 26.9) 74 ( 33.7) 36 ( 26. 2)
Davao 127 ( 29.4) 81 ( 39.0) 46 ( 39. 8)
Misamis Occidental 192 ( 18.3) 190 ( 17.9) 2 ( 4. 5)
Misamis Oriental 137 ( 26.0) 113 ( 31.6) 24 ( 23. 6)
Surigao del Norte 143 ( 10.4) 62 ( 36.6) 81 ( 28. 5)
Surigao del Sur 105 ( 45.0) 42 ( 32.1) 63 ( 36. 3)
Zamboanga del Norte 132 ( 43.4) 97 ( 48.1) 35 ( 34. 0)
Zamboanga del Sur 112 ( 39.8) 69 ( 35.7) 43 ( 58. 2)
All Provinces 141(1361.8) 104(1000.0) 37 (362. 9)
Note: Standard deviations in parentheses.
Although the regression is clearly not significant, it 
does indicate the influence of the density of bearing pain's 
in determining yields. The remainder of the variation must be 
accounted for by differences in management and cultural 
practices, physical and climatic conditions, and the variety 
of palms. Unfortunately, it was not possible to include
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these variables in multiple regression analysis because the 
data for the other relevant variables were not complete for 
all farms. Such an analysis would have required the writing of 
additional and complex computer programmes of a type which is 
capable of handling missing data.
In the previous section, the decline of yield in terms 
of nuts per hectare with increasing farm size was noted.
One possible reason for this is that the intensity of planting 
is lower for larger farms. Table 4.4c, which sets out a 
bivariate frequency distribution of the total bearing and 
non-bearing palms per hectare against the area of the farm 
devoted to coconuts suggests that this is indeed the case. It 
can be seen from the table that the intensity of planting 
declines markedly as the area devoted to coconut increases. This 
is therefore one factor in the decreasing productivity with 
increasing farm size, but obviously other factors are also 
likely to be important.
TABLE 4.4c
FREQUENCY DISTRIBUTION OF 320 COCONUT FARMS BY TOTAL 
PALMS PER HECTARE AND COCONUT AREA, PHILIPPINES,1970
Total Palms 
per
Hectare
Coconut Area (Hectares)
Below 4.0 4.0-•9.9 10.0 & over Total
No. of
Farms %
No. of
Farms %
No. of
Farms %
No. of
Farms %
100 & below 45 20.8 20 26.3 12 42.9 77 24.1
101 - 150 86 39.9 35 46.0 10 35.7 131 40.8
151 - 200 56 25.9 16 21.1 4 14.3 76 23.8
201 & above 29 13.4 5 6.6 2 7.1 36 11.3
Total 216 76 28 320
Average palms per hectare, all farms = 141.
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4.5 Age Structure of Palms
The age at which the palms come into bearing and the 
period during which they will give satisfactory yields are 
highly variable and depend on such factors as the soil and 
climatic conditions, the variety of palm grown, and methods 
of management. The tall variety of the coconut palm normally 
begins to bear in five to seven years after planting, while 
the dwarf variety palms usually begin to bear fruit in their 
third or fourth year, (Menon and Pandalai, 1958:86). The 
economic bearing period of the tall variety may be 40 to 50 
years or more, whereas that of the dwarf variety will not be 
more than 20 to 25 years. In India, the palm reaches the 
bearing stage early in the alluvial and red loam soils, while 
this period is considerably prolonged in laterite and sandy 
soil areas with a low water table. Again, when the palms are 
closely planted, they take much more time to commence bearing 
than when they are planted at an optimum distance.
Palms which have come to the bearing stage will take 
another five to six years to reach the stage of full productivity. 
In the earlier years, the yields will be poor for the following 
reasons: (1) Fewer number of spadices are produced. Spadices 
will not be produced regularly in every leaf axil. (2) Spadices
produced may not have any female flowers at all or have only a 
very small number. These characteristics gradually improve with 
age, resulting in increased yields (Patel, 1938).
Smith (1932) reports that in the alluvial soils of Malaya, 
full mature yields are obtained from the 12th year after planting, 
though bearing starts about the 8th year. In well-managed 
coconut plantations in Ceylon, full bearing appears to have
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been reached in the 8th year. Dwyer (1938) reports that in 
New Guinea and Malaya, in certain types of soil and under 
particular climatic conditions, palms coming into the stage 
of maximum production have been noticed to suffer a physio­
logical setback affecting the production for a period of two 
years.
However, Huke (1963) reports that a coconut tree begins 
to yield after six to eight years, and full production is 
reached in a 15-20 year period. The former Chief of the 
Division of Horticulture of the Philippine Bureau of 
Agriculture, O.W. Barett, claims that if a coconut tree is 
given proper cultivation, it is capable of producing a maximum 
number of 100 nuts or more in a nine-year period (Barett,1946). 
He pictures the rise to the maximum yield per tree as follows:
Bearing Life Nuts per Palm
Fifth year 10
Sixth year 40
Seventh year 60
Eighth year 80
Ninth year 100
In the Philippines, palms are reported to commence 
bearing in five to six years after planting. Usually in a 
coconut plantation, palms do not come to bearing stage all 
at the same time. Even under the best conditions of management 
some bear very early while others bear very late, and early 
bearers yield more than late bearers (Patel,1936). However, 
it is estimated by Child (1964), that the economic life of 
commercially grown tall coconut palms is about 60 years.
Under good conditions of cultivation and manuring, palms may 
continue to yield reasonably well up to 80 years. In Ceylon,
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where the replanting of old gardens has been undertaken 
extensively since 1945, a deadline of 60 years was taken as 
the basis for starting underplanting.
The necessity for improvement and replanting of old 
coconut plantations therefore depends on the age and 
productivity of the palms. It is also advisable to identify 
and replace poor seedlings during the first five to six years 
of their life (Piggott, 1964). Replanting of new seedlings 
may be done side by side with unproductive or low 
productivity palms, usually those of more than 50 years. Then 
removal of old palms may start in the sixth year of the new 
plantings, the obviously unprofitable palms being selectively 
removed first (Child, 1964).
In a coconut plantation, not all palms are usually 
planted at one time; hence they do not start bearing at the 
same time, and differ also in age. In the present survey, the 
age of palms was considered as a criterion in determining the 
possible approach to coconut replanting in preparation for 
the replacement of old and unproductive palms. The average 
age of palms for each farm was then estimated from the 
information obtained in the field survey using the formula: 
average age =
Z P
where a is the age of palms reported 
and p is the number of palms
The average age of coconut palms obtained for all the 
regions was 28 years. Palms in Southern Luzon averaged the 
oldest with 47 years; followed by Visayas with an average age 
of 30 years; then Mindanao with an average of 22 years. The
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region had the youngest palms, with an average age of 20 years.
For all regions, about 66 per cent of the coconut farms 
had an average palm age of between one to 30 years; 29 per 
cent had 31 to 60 years and only five per cent had more than 
60 years (Table 4.5). Coconut farms in Southern Luzon, Bicol 
and Visayas have no reported palms below six years. There 
were more old palms in Southern Luzon, while in Bicol palms 
ranged from six to 60 years, and more than half of the palms 
in Mindanao were between 11 to 30 years.
There was a positive relationship between age of palms 
and nut production, up to 60 years of age for all regions.
In the Southern Luzon and Bicol areas, palms between 31 to 
40 years yielded the highest rate of nut production, while 
palms in Visayas appeared to be late bearers and palms in 
Mindanao seemed to be early bearers as can be seen in Table 4.5.
There are a number of possible reasons for the absence 
of palms older than 50 years in the Bicol region, but one 
likely possibility is the heavy damage caused by the 'cadang- 
cadang1 disease. By 1953 the disease was estimated to have 
destroyed about 552,700 coconut palms in this region alone, 
representing a financial loss of about 22,000,000 pesos 
(Calica and Bigornia, 1953). Diseased trees were cut down and 
burnt as soon as they ceased producing normal sized nuts to 
prevent the spread of the disease.
It may be noticed that most palms have reached the full­
bearing period at the age of 60, thus a gradual decrease in 
yield could be noticed from then on. Growers are usually 
reluctant to cut down old palms of low or declining productivity 
and replant and suffer a decline in total production, while
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the young trees mature. Menon and Pandalai (1958) describe 
the practice in Ceylon of interplanting seedlings among trees 
of low yield which are thinned after six years when the 
seedlings are at nut-bearing age. This practice, although it 
may lengthen the time to maturity of the new palms, ensures 
a steady flow of nuts from the area and thus reduces the 
reluctance of farmers to replant. This practice could well 
be encouraged in those areas of the Philippines where 
substantial replanting is necessary.
4.6 Coconut Production
From the data collected in this survey, several measures 
of coconut yield were computed: (1) the production of nuts
per farm; (2) the production of nuts per bearing palm; and 
(3) the production of nuts per hectare of area planted to 
coconuts. In this study the third yield variable has been used 
for analytical purposes.
Yields of nuts per hectare will vary as a result of 
variations in the density of palms, the yield of nuts per 
bearing tree and the proportion of palms bearing nuts. The 
proportion of palms bearing nuts may vary for a number of 
reasons. Palms may not be bearing because they are immature or 
very old or because of disease, and palms damaged by typhoons 
may take two to three years to return to production. In 
addition, where palms are tapped for 1tuba'^, they do not bear 
nuts over the tapping period and may be slow to return to 
production after tapping ceases. The proportion of bearing 
palms may therefore be low if substantial recent replanting
1 "tuba1 is the juice drawn from unopened inflorescence of 
tapped palms which is further boiled down with sugar and/or 
fermented.
TABLE 4.5
AGE OF PALMS AND NUT YIELDS BY REGION, 320 COCONUT FARMS, PHILIPPINES, 1970
AGE OF PALMS 
(years)
SOUTHERN LUZON BICOL VISAYAS MINDANAO ALL REGIONS
No.
Farms
Palms
Ha
%
Bear­
ing
Nuts
Ha
tuts
Palm
Noc
Farms
Palms
Ha
%
Bear­
ing
Nuts
Ha
Nuts
Palm
No.
Farms
Palms
Ha
%
Bear­
ing
Nuts
Ha
Nuts
Palm
No.
Farms
Palms
Ha
%
Bear
ing
Nuts
- Ha
Nuts
Palm
No,
Farms
Palms % 
Ha Bear 
ing
Nuts
- Ha
Nuts
Palm
5 and below - - - - - - - - - - - - - - - 5 77 41 795 49 5 77 41 795 49
6-10 6 180 50 1483 21 7 143 74 1140 15 5 157 23 607 21 29 124 57 2783 45 47 138 55 2141 35
11-20 1 147 59 1923 22 22 129 64 2570 31 24 152 61 1753 21 34 119 70 2573 31 81 132 66 2321 28
21 - 30 5 156 83 4972 38 8 143 94 3877 29 41 129 70 2765 35 24 157 76 3137 25 78 141 75 3135 32
31 - 40 4 162 71 5283 45 4 152 92 6918 46 23 156 82 3535 28 15 174 89 4095 25 46 162 84 4164 30
41 - 50 8 159 89 4684 39 3 106 73 1154 18 15 138 87 3434 27 7 119 91 4832 47 33 136 87 3826 33
51 - 60 7 183 87 5363 37 - - - - - 3 108 100 2878 23 3 158 92 5860 43 13 160 100 4904 35
61 and over 11 154 89 3531 24 - - - - - 3 142 90 3679 28 3 102 93 4270 43 17 143 90 3688 28
TOTAL 42 164 80 4064 32 44 134 74 2878 29 114 141 73 2728 28 120 134 71 3109 35 320 141 74 3067 31 VXO
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has occured or trees have been damaged, in which case yields 
per hectare will incfease within a few years. But if management 
practices are poor or some palms are diseased or very old and 
are not replanted, the proportion of bearing palms is unlikely 
to improve and yields may remain static, or may decline.
Within the regions, considerable variations in yield may 
be noted from province to province. Overall farms averaged 
10,240 nuts per farm in a year (Table 4.6a). Nut yields were 
highest in Southern Luzon with 15,460 nuts per farm and lowest 
in Visayas with 5,984 nuts. A comparison of individual provinces 
showed that nut yields were highest in Davao with 25,139 nuts 
per farm and lowest in Cebu with 2,105 nuts.
Palms were most productive in Davao with 45 nuts per palm 
and least productive in Masbate with only an average of 10 nuts 
per palm. Palms in Southern Luzon were more productive than in 
any other regions. This may be attributed to some extent to the 
even distribution of rainfall and the presence of fertile soil 
capable of holding circulating water which is well suited for 
coconut groves, and to the greater number of bearing palms 
per hectare. Coconuts grow best on soils of volcanic origin 
such as those found in Southern Luzon and Bicol regions.
However, palms were less productive in Visayas, averaging to 
only 28 nuts per palm, and in Bicol with 29 nuts per palm.
This may be due to the climatic disadvantage of these two 
regions, being more subject to typhoons than most of the other 
coconut growing areas.
On a per hectare basis, farms averaged 3,067 nuts, ranging 
from 744 in Surigao del Sur to 4,935 nuts per hectare in 
Batangas. Farms in Southern Luzon had the highest rates. Bicol
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and Visayas had the lowest rate of production. The high 
production rates in Southern Luzon were due mainly to the greater 
number of bearing palms per hectare, and the relatively greater 
number of older trees.
TABLE 4.6a
PRODUCTION RATES OF COCONUT FARMS BY PROVINCE, 
320 COCONUT FARMS, PHILIPPINES, 1970
Region/P rovinc e
Coconut 
Area (Ha)
Number of
Bearing
Palms/ha
Total Nuts Gathered
Per Farm Per Ha. Per Palm
(1) (2) (3) (4) (5) (6)
Southern Luzon 4.2 129 15460 4064 32_
Batangas 1.5 119 7402 4935 41
Laguan 4.9 122 21593 4407 38
Quezon 00 145 17384 3622 29
Bicol 6.1 101 13082 2878 29
Albay 3.4 62 7221 2124 23
Camarines Norte 10.3 96 19641 1907 21
Camarines Sur 5.6 138 16607 2966 22
Masbate 4.2 72 4344 1034 10
Sorsogon 5.9 60 7266 1232 31
Visayas 2.7 102 5984 2728 28
Bohol 1.4 94 2105 1504 16
Cebu 1.5 130 3170 2113 18
Iloilo 3.3 95 8746 2650 28
Leyte 2.1 82 6882 3277 42
Negros Oriental 2.4 129 9676 4032 32
Romblon 2.6 72 4427 1703 29
Samar CO 99 5831 1215 13
Mindanao 4.9 99 11415 3109 35
Cotabato 5.4 74 11088 2053 35
Davao 7.3 81 25139 3444 45
Misamis Occidental 1.0 190 4750 4750 25
Misamis Oriental 3.1 113 14963 4827 42
Surigao del Norte 9.6 62 8274 862 23
Surigao del Sur 8.7 42 6475 744 30
Zamboanga del Norte 3.7 97 5557 1502 21
Zamboanga del Sur 6.0 69 8063 1343 20
All Provinces 4.1 104 10240 3067 31
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Table 4.6b shows how the number of palms planted to a 
hectare, the proportion of bearing palms, the nut yield per 
hectare, and the average nut yield per palm, vary with the 
size of farm devoted to coconuts. There appears to be an 
inverse relationship between the area devoted to coconuts 
and the number of palms per hectare in all the regions, 
confirming the results obtained from Table 4.4c. As the size 
of coconut area increase, nut yield per hectare seemed to decrease. 
The variations in nut yield may be attributed to the decreasing 
proportion of bearing palms with the increase in area. The 
number of bearing palms influences the total production of 
nuts and copra so that production in turn will ultimately 
influence the return from coconut farming. Higher nut yield 
could be attained in larger farms if the proportion of bearing 
palms were as great as that in coconut growing areas of 4.0 
hectares and below.
In Southern Luzon, there was a decrease in the number of 
palms planted to a hectare, with the increase in coconut area 
of each farm. The highest yield noted for any farm size grouping 
for any region was in Southern Luzon at 5,001 nuts per hectare 
and 53 nuts per bearing palm for farms with 10.0 hectares or 
more planted to coconuts. The high rate of nut production may 
be attributed to the high nut yield per palm and to the high 
proportion of bearing palms per hectare.
However, a different situation seems to prevail in the Bicol 
region. With an increase in the size of farm devoted to coconuts, 
there was a decrease in the number of palms per hectare and in 
nut yield per hectare, yielding an average of 22 nuts per bearing 
palm per year. The proportion of bearing palms per hectare was
TABLE 4.6b
COCONUT FARM SIZE AND YIELD BY REGION, 320 COCONUT FARMS, PHILIPPINES, 1970
FEGION
C 0 C 0 N U T A REA IN H E C T A RES
4.0 and Below 4.1 - 10 .0 10.0 and Over Total
No.
Farms
Palms
Ha
%
Bear­
ing
Nuts
Ha
Nuts
Palm
No.
Farms
Palms
Ha
%
Bear­
ing
Nuts
Ha
Nuts
Palm
No.
Farms
Palms
Ha Bear­
ing
Nuts
Ha
Nuts
Palm
No.
Farms
Palms
Ha
%
Bear­
ing
Nuts
Ha
Nuts
Palm
Southern Luzon 30 167 81 4334 33 10 165 77 3065 25 2 114 87 5001 53 42 164 80 4064 32
Bicol 20 136 77 3677 34 16 139 70 2325 26 8 121 77 1988 22 44 134 74 2878 29
Visayas 98 140 76 2962 30 11 150 59 1438 19 5 159 54 971 14 114 141 73 2728 28
Mindanao 69 148 80 3572 33 38 116 63 2781 38 13 110 48 1610 38 120 134 71 3109 35
All Regions 217 146 78 3412 32 75 133 66 2525 31 28 122 60 1846 30 320 141 74 3067 31
Vx
-f
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shown to be equal for coconut farms of all sizes.
Palms in the Visayas area yielded an average of 28 nuts 
per bearing palm, the smallest in all the regions. In spite 
of the greater number of palms per hectare, nut yields were 
lower, perhaps due to the decreasing proportion of bearing 
palms per hectare, or to the effects of high-density planting.
The decrease in nut yield per hectare in the Bicol and Visayas 
regions may be attributed to the large proportion of new 
plantings, with the increase in area planted to coconuts.
Mindanao palms yielded the highest average for farms of 
all sizes of 35 nuts per palm. However, there was a decrease in 
nut yield per hectare with the increase in coconut area, due 
mainly to the lesser number of bearing palms per hectare.
4.7 Copra Production
Coconuts are produced for home consumption and for 
commercial purposes. Coconuts produced from the farms surveyed 
were disposed of either as nuts or in the form of copra. About 
84 per cent or 271 of the 320 coconut farmers interviewed were 
doing their own processing of copra.
Copra is the dried meat of the nut from which the moisture 
content has been largely removed by heating or drying in the 
sun or in an open native kiln known as 1tapahan1. Before the 
nut is heated, it is first husked and split and then carefully 
arranged to dry.
The two common ways of processing coconut meat into copra 
employed by the coconut farmers were drying in the 1tapahan1 
and sun-drying. The former is the faster method of the two but 
the copra produced is inferior to that dried by the latter method. 
The lack of heat control with 1tapahan1 results in unevenly
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dried as well as sooty copra. On the other hand, sun-drying 
takes a longer time but yields uniformly dried and clean copra.
Sixty-seven per cent of the 271 copra producers made use 
of the native kiln and only 29 per cent sun-dried their copra 
(Table 4.7a), but all copra producers in Iloilo practised 
sun-drying. However, kiln drying was much preferred in other 
provinces, especially in Southern Luzon. The "rush for cash" 
to buy basic necessities and to pay debts was one reason 
advanced by farmers in using the native kiln dryer. There was 
no coconut farmer processing copra reported in Negros Occidental. 
Nuts produced in this province are probably disposed of as nuts.
Table 4.7b shows the copra production rates of 271 copra 
producers. Copra production rates were estimated in kilograms1 . 
per farm, per hectare, per 1,000 nuts and per palm. Farms 
averaged 2,367 kilograms of copra per farm (Column 5 of 
Table 4.7b). Farms in Camarines Norte averaged 5,706 kilograms, 
the highest output estimated. Coconut farms in Bohol had the 
lowest output of only 397 kilograms per farm. Farms in Southern 
Luzon and Bicol had more than 3,000 kilograms per farm, while 
farms in the Visayas area had the lowest copra output, less 
than 2,000 kilograms per farm. This was mainly accounted for by 
small size of farms, both in area and total bearing palms per 
hectare.
Batangas farms appeared most productive per unit area, 
averaging 2,055 kilograms per hectare, followed by Negros 
Oriental with more than 900 kilograms pe,r hectare (Column 6 of 
Table 4.7b). Masbate farms had the lowest with 185 kilograms which
1 One kilogram is equal to 2.2 pounds.
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TABLE 4.7a
METHOD OF DRYING COPRA EMPLOYED BY 271 COCONUT FARMERS 
PRODUCING COPRA, PHILIPPINES, 1970
Region/Province
Number
of
Farmers
Method of Drying (Per Cent)
Native Kiln Sun Both
(1) (2) (3) (4) (5)
Southern Luzon 22 100 - -
Batangas 3 100 — —
Laguna 6 100 - -
Quezon 13 100 - -
Bicol 42 86 14 -
Albay 5 100 - —
Camarines Norte 9 89 11 -
Camarines Sur 17 100 - —
Masbate 8 38 62 -
Sorsogon 3 100 - -
Visayas 113 70 26 £
Bohol 17 88 12 —
Cebu 15 60 20 20
Iloilo 16 - 100 -
Leyte 20 100 - -
Negros Oriental 16 75 25 -
Romblon 6 40 40 20
Samar 23 86 14 -
Mindanao 94 47 46 7
Cotabato 24 - 96 4
Davao 21 43 43 14
Misamis Occidental - - - -
Misamis Oriental 10 80 - 20
Surigao del Norte 4 80 - 20
Surigao del Sur 6 100 - -
Zamboanga del Norte 15 67 33 -
Zamboanga del Sur 14 47 53 —
All Provinces 271 67 29 4
may be attributed to the low rate of nut production due to the 
lesser number of bearing trees per hectare. Coconut farms in 
Southern Luzon averaged more than 700 kilograms of copra per 
hectare. The national average was 577 kilograms per hectare.
Nuts were biggest in Surigao del Sur where 599 kilograms
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TABLE 4.7b
COPRA PRODUCTION RATES BY PROVINCE, 271 COCONUT FARMS, 
PHILIPPINES, 1970
PROVINCE
No. of 
Farms
C'nut Bearing 
Area Palms/ 
(Ha) Ha
Kilograms of Copra
Per Farm Per Ha . Per BOO
Nuts
Per Bearing 
Palm
(1) (2) (3) (4) (5) (6) (7) (8)
Southern Luzon 22 42 107 3007 715 234 67
Batangas 3 15 119 3083 2055 237 173
Laguna 6 49 116 1604 327 189 28
Quezon 13 48 126 3405 709 246 56
Bicol 42 61 98 3814 625 291 64
Albay 5 34 92 2561 753 388 82
Camarines Norte 9 103 91 5706 554 299 61
Camarines Sur 17 56 133 4867 869 281 65
Masbate 8 42 100 778 185 260 18
Sorsogon 3 59 40 2360 400 253 100
Vi sayas 113 27 96 1370 507 240 53
Bohol 17 14 92 397 284 199 31
Cebu 15 15 119 514 343 164 29
Iloilo 16 33 96 2415 732 282 76
Leyte 20 21 78 1311 624 200 80
Negros Orient . 16 24 126 2394 998 252 79
Romblon 6 26 59 899 346 225 59
Samar 23 48 91 1381 288 263 32
Mindanao 94 49 84 2775 566 212 67
Cotabato 24 54 58 2842 526 263 91
Davao 21 73 76 4420 605 179 80
Misamis Occ. - 10 190 - - - -
Misamis Orient.10 31 114 2267 73l 133 64
Surigao d.N. 4 96 38 3145 328 307 34
Surigao d.S. 6 87 25 3540 407 559 163
Zamboanga d.N,. 15 37 72 1428 386 264 54
Zamboanga d.S,j 14 60 68 1565 261 184 38
All Provinces 271 41 88 2367 577 237 66
of copra was extracted from 1,000 nuts or about 2 nuts to a 
kilogram (Column 7 of Table 4.7b). Nuts seemed smallest in 
Misamis Oriental which had the lowest copra recovery rates. 
However, these rates may not be taken as the representative 
conversion rates, as it may be that larger nuts are sold to
59
desiccating factories and nuts of the reject size are the ones 
being processed into copra. For all provinces, farms averaged 
a recovery rate of 237 kilograms of copra per 1,000 nuts, 
roughly four nuts to a kilogram.
Batangas palms were most productive in terms of kilograms 
of copra produced per palm. One palm averaged 17.3 kilograms, 
about seven times that of Masbate which had the lowest copra 
recovery output per palm (Column 8 of Table 4.7b). By 
regional comparison, palms in Southern Luzon and Mindanao were 
generally more productive than those of the other regions.
This may be attributed partially to the even distribution of 
rainfall and the absence of typhoons in the area. The 
national average was 6.6. kilograms of copra per bearing palm.
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CHAPTER 5
CULTURAL AND MANAGEMENT FUNCTIONS PERFORMED 
ON COCONUT FARMS
Apart from the physical factors such as soil, water and 
climatic conditions, there are many other factors which 
influence the productivity of coconut palms such as the use 
of fertilizers, intercrops, cover crops, catch crops and 
planting distances. Fertilizers give resistance to disease 
and also help increase productive capacity, but their use has 
not been widely accepted. Farm practices like intercropping, 
which is the planting of food or cash crops between the coconut 
palms such as palay (Oryza sativa) and corn (Zea mays), and 
cover-cropping, which is the planting of low growing crops, 
usually a legume or grass, that help prevent soil erosion and 
control weeds and makes the soil more porous, are more widely 
practiced than fertilizing. The planting of catch crops such 
as mungo (Phaseolus mungo), peanut (Arachis hypogeae), 
pineapple (Ananas sativus), sweet potato (Ipomea batatas), 
cassava (Manihot utilissima)and different kinds of vegetables, 
sometimes improve the physical condition of the soil.
5.1 Some farm management practices performed on coconut farms 
A frequency distribution of the proportion of farms 
performing the various management functions by region is shown 
in Table 5.1. The average number of times all operators weeded 
their coconut plantation was 1.9 times a year. The average ranged 
from 117 times in Southern Luzon and Visayas to 2.0 times in 
Bicol and Mindanao. Weeding refers to the cutting down of weeds
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TABLE 5.1
FARM MANAGEMENT PRACTICES PERFORMED ON 320 COCONUT 
FARMS, PHILIPPINES, 1970
Region Southern
Luzon Bicol Visayas Mindanao Total
(1) (2) (3) (4) (5) (6)
1. Number of Farms 42 44 114 120 320
2. Mean coconut area (Ha.) 4.2 6.1 2.7 4.9 4.1
3. Mean palms/hectare 164 132 141 134 140
4. % Bearing palms/hectare 75 84 72 74 75
5. Mean nuts/hectare 4064 3003 2728 3109 3084
6. Mean nuts/bearing palm 32 29 28 35 31
7. Frequency of weeding 1.7 2.0 1.8 2.0 1.9
8. Frequency of cultivating 2.0 2.3 1.7 1.7 1.8
9. % of farmers with inter­
crops 43 39 54 41 45
10. % of farmers with cover- 
crop 7 5 2 9 6
11. % of farmers with catch 
crop 12 30 31 25 26
12. % of farmers pastured or 
grazed 2 11 20 8 12
13. % of farmers using 
fertilizer 10 2 9 17 11
14. % of farmers using plant 
chemicals 10 5 4 20 11
and removal of undergrowth and debris
Inter-row plowing by animal-drawn plough or with a hired
tractor is the most usual form of cultivation employed in
coconut farms to augment nut yields. However, only 28 per cent 
of the coconut farmers interviewed practised cultivation, and 
on the average slightly less than two times a year.
62
Eala (1962) reported that palms appeared to be more productive 
in cultivated farms than in uncultivated ones.
The intercropping of coconut palms with annual or perennial 
crops is very common: 45 per cent of the sample grew some 
intercrop, but usually on only a portion of their coconut land. 
Bicol farmers practised the least amount of intercropping, 
while more than half of the coconut farmers in the Visayas area 
practised intercropping. Coffee (Coffea sp.), citrus (Citrus sp.), 
cacao (Theobroma cacao), banana (Musa sapientum), lanzones 
(Lansium domesticum), abaca or Manila hemp (Musa textilis), 
sugar cane (Saccharum officinarum) and other fruit trees were 
the common intercrops that were planted in all the regions.
While intercropping was pursued primarily as a source of 
additional income to the grower, it may to some extent improve 
the soil condition, thereby contributing to the increase in nut 
yield per palm. Since it is likely to be at least seven years 
before a coconut farm clearing begins to give an economic 
return, it is usually suggested to grow intercrops during the 
waiting period (Child, 1964) . However, there is a danger of 
overcrowding coconuts and the intercrop, with an adverse effect 
on the yield of both.
There were two leguminous cover crops in use, tropical 
kudzu (Pueraria phaseoloides) and Calopogonium mucunoides.
In addition, sweet potato (Ipomea batatas) was occasionally 
used as cover crop. Very few of the coconut farmers included 
in the survey planted cover crops. The incidence of cover crop 
usage ranged form 2 per cent of the total coconut farmers in 
Visayas to 9 per cent in Mindanao. The overall average was 
6 per cent.
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The planting of catch crops such as palay (Oryza sativa), 
corn (Zea mays), cassava (Manihot utilissima), gabi (Colocasia 
esculentum) and different kinds of vegetables, was performed 
by 26 per cent of the coconut farmers. Catch crops appeared 
to be more important in the Visayas region than in any of the 
other regions. Some catch crops are good sources of nitrogenous 
substances, but others like corn (Zea mays) deplete the soil. 
Plowing the field was performed by some farmers in preparation 
for planting catch crops.
In some coconut farms, a portion of the land is usually 
pastured to maintain some livestock as a subsidiary source of 
income to the coconut grower. About 12 per cent of the farmers 
grazed livestock on a portion of their coconut farm. Grazing 
livestock was assumed to mean two or more head of carabao, horses 
or cattle. Maintaining livestock, particularly buffaloes, on 
a coconut plantation can be effective in controlling some 
obnoxious weeds found in such plantations (Rajapakse, 1950).
In other areas in the Philippines, the weeds are controlled by 
pasturing the grove to cattle (Huke, 1963). This has the 
advantage of adding organic material to the soil. Southern 
Luzon had the smallest proportion of farms grazing carabaos, 
only two per cent, while about 20 per cent of the Visayas farms 
grazed cattle.
Fertilization was not commonly practised by coconut 
farmers in any region, even though it is usually recommended 
for coconuts in all the coconut growing areas. Only 11 per cent 
of the 320 coconut farmers applied fertilizer. Chemical and 
organic fertilizers were applied either by the ring or broadcast 
method. Organic fertilizers consisted of dried animal manure,
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usually applied around the coconut palm. Some farmers also 
applied plant chemicals to control pests and diseases but these 
were rare: 20 per cent of farmers in Mindanao applied plant 
chemicals. The high rate of nut yield of 35 per palm in the 
Mindanao region may be attributed to the larger proportion of 
farmers that have applied fertilizers and plant chemicals,
(Row 5 of Table 5.1).
5.2 Planting distances
The even distribution of coconut palms contributes to 
easier management and may result in a higher yield. It was 
reported by Hicks (1967), that there was an inverse relationship 
between planting distances and productivity. It was further 
claimed that the closer the trees are planted (or the more trees 
per hectare), the lower the yield (or the fewer nuts per 
bearing tree). Most farmers, in an attempt to maximize the 
number of nuts gathered per hectare, plant the trees much too 
close together, causing both nuts per tree and per hectare to 
be below the maximum obtainable from the optimum planting 
distance. However, Bicol was cited as an exception to the rule 
because the yield obtained in this region is much lower in spite 
of the larger planting distances, perhaps due to the effect of 
the 1cadang-cadang1 disease which is more prevalent in the 
Bicol region than in other parts of the Philippines.
Among the 320 coconut farmers interviewed, five different 
planting distances were used. Other farmers, 96 of them, planted 
their coconuts without following any system, causing an irregular 
distribution of coconut palms. Table 5.2a shows the nut yield 
per hectare for different planting distances in all the regions. 
Palms in the Bicol region, planted at a distance of seven by seven
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TABLE 5.2a
NUT YIELD PER HECTARE BY DISTANCE OF PLANTING BY REGION, 
320 COCONUT FARMS, PHILIPPINES, 1970
REGION
Coconut
Area
(Ha)
Planting Distance in Meters ^
6x6 7x7 8x8 9x9 10x10 Irreg-, \ , TOTALular b/
(1) (2) (3) (4) (5) (6) (7) (8) (9)
Number of farms 2 52 87 29 49 96
315 W
Nut Yield Per Hectare
Southern Luzon 4.2 - 4454 4711 2842 1887 3933 4063
Bicol 6.1 2160 6364 2575 2463 1048 982 2878
Visayas 2.7 4100 2625 2913 2257 1987 2928 2775
Mindanao 4.9 - 4397 3552 2770 1736 2949 3101
All Regions 4.1 1527 4435 3341 2605 1775 2932 3084
a/ One meter is equal to 3.28 feet, 
b/ Irregular planting or without any system.
c/ Five farmers had no response on distance of planting followed.
meters, yielded the highest average of 6,364 nuts per hectare 
per year. However, palms planted at a distance of ten by ten 
meters, in the same region, yielded the lowest average of 
1,048 nuts per hectare per year.
Palms planted at a distance of seven by seven meters 
yielded the maximum average of 4,435 nuts per hectare per year, 
while palms planted at a distance of ten by ten meters yielded 
the lowest average of 1,775 nuts per hectare per year for all 
regions (Table 5.2b). This suggests that there was an inverse 
relationship between planting distances and productivity to a 
maximum planting distance of seven by seven meters or an average 
of 184 palms planted to a hectare. The number of bearing palms 
per hectare and age of palms may also influence the productivity
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of coconut farms.
The highest average coconut area utilized for the ten by 
ten meter plantings was 5.5 hectares, and the smallest average 
area was 2.0 hectares, for six by six meter plantings. The 
highest proportion of bearing palms was found in coconut 
areas where palms are planted at a distance of six by six meters, 
but with the least yield, 19 nuts per bearing palm per year.
Palms planted at a distance of nine by nine meters where 70 per 
cent of the total palms were bearing, yielded the highest 
average of 35 nuts per bearing palm per year.
5.3 Harvesting of nuts
Coconuts are harvested several times a year depending on 
the local custom and the productive yield of the palm. Harvesting 
varied from fewer than four to more than eight times a year.
About 78 per cent of the 320 coconut farmers harvested their 
coconuts four times or less; 15 per cent, five to six times;
5 per cent, seven to eight times; and 2 per cent more than eight 
times per year (Table 5.3). In Southern Luzon, harvesting nuts 
five to six times in a year produced the highest average yield 
of 4,806 nuts per hectare; Bicol farms averaged 5,030 nuts per 
hectare when harvesting seven to eight times in a year; Visayas 
farms averaged 3,467 nuts per hectare when harvesting more than 
eight times in a year; Mindanao farms averaged 4,575 nuts per 
hectare, harvested five to six times a year. The maximum average 
number of nuts per hectare for all regions was 4,170, harvested 
seven to eight times in a year. However, harvesting may 
be done continuously throughout the year to make optimum use
of labour resources.
TABLE 5.2b
NUT YIELD PER HECTARE BY PLANTING DISTANCE, 320 COCONUT FARMS, PHILIPPINES, 1970
Planting Distance 
(meters) a/ 6x6 7x7 8x8 9x9 10x10 Irregular b/ TOTAL c/
1. Number of farms 2 52 87 29 49 96 315
2. Mean coconut area (Ha) 2.0 3.5 4.6 4.1 5.5 3.5 4.1
(S.D.) 0.0 (4.0) (5.7) (4.5) (6.0) (3.7) (34.6)
3. Bearing palms/Ha. 164 144 115 80 70 96 102
(S.D.) (14.0) (63.8) (41.2) (39.3) (23.7) (47.9) (893.1)
4. % bearing palms 94 79 78 70 74 67 73
(S.D.) (6.2) (27.7) (21.3) (26.3) (34.2) (23.0) (613.6)
5. Total palms/Ha. 174 184 147 115 97 141 138
(S.D.) (26.5) (46.4) (36.7) (26.4) (10.24) (49.1) (1204.6)
6. Total nuts/Ha. 3130 4435 3341 2605 1775 2932 3084
(S.D.) (970.0) (3651.1) (2320.8) (1446.1) (1062.4) (2449.5) (3036.2)
7. Nuts/bearing palm 19 32 30 35 27 34 31
(S.D. ) (4.3) (21.9) (18.8) (19.0) (15.1) (31.9) (266.6)
8. Mean age of palms 14 31 31 24 24 28 28
(S.D.) (6.5) (18.2) (17.9) (21.2) (17.0) (16.1) (241.8)
a/ One meter is equal to 3.28 feet, 
b/ Irregular planting or without any system.
c/ Five farmers had no response on distance of planting followed.
s.r. Standard Deviation. <Ti
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TABLE 5.3
NUT YIELD PER HECTARE BY FREQUENCY OF HARVESTING NUTS 
PER YEAR, 320 COCONUT FARMS, PHILIPPINES, 1970
Harvesting per Year
REGION 4 times or less
5-6
times
7-8
times
More than
8 times TOTAL
Per cent of
total farms 78 15 5 2 100
Southern Luzon 3557 4806 3563 - 4063
Bicol 1643 3136 5030 - 2878
Visayas 1926 2033 672 3467 2775
Mindanao 2910 4575 - 3672 3101
All Regions 2794 4029 4170 3620 3084
5.4 Labour Input
Most job operations in coconut farming were concentrated 
in the harvesting and copra making periods, usually three times 
a year for each operation. To show the number of days spent 
for each operation, the labour requirement per farm and per 
hectare were computed from the information obtained in the survey.
5.4.1. Man-labour days per farm. It took an average 
of 73 man-days to accomplish all the operations from plantation 
maintenance to copra processing on an average coconut farm 
holding (Table 5.4.1.). This ranged from 59 man-days in 
Southern Luzon to 124 man-days in Bicol. The variations may 
be attributed largely to the area planted to coconuts, to the 
number of nuts harvested, and to the volume of copra processed.
Although much of the labour requirement per farm could 
have been met easily by the labour potential available in the 
farm, there was a high proportion of hired labour. Farms 
averaged 42 days in hired man-labour which was about 57 per cent
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of the total man-days spent. The seasonability of copra-making 
periods and the resulting need for farm family living expenses 
may have forced the farmer to rush operations by hiring outside 
workers. There were several cases, however, when the operator, 
especially the owner-operator, chose to hire labour rathen than 
work himself. Hence, the high proportion of hired labour.
TABLE 5.4.1.
MAN-LABOUR DAYS UTILIZED ON COCONUTS PER FARM BY REGION, 
320 COCONUT FARMS, PHILIPPINES, 1970
REGIONS Number of Farms
Coconut Man-Labour Days
Area (Ha) Hired Unpaid TOTAL
(1) (2) (3) (4) (5) (6)
Southern Luzon 42 3.7 25 34 59
Bicol 44 6.1 56 68 124
Visayas 114 2.7 30 19 49
Mindanao 120 4.9 43 26 69
TOTAL 320 4.1 42 31 73
Cultivation of the coconut requires less labour than any 
of the other major crops in the Philippines. Once the trees 
are established, an average of 30 man-days of labour per hectare 
is sufficient to do maintenance, harvesting, and copra processing 
for the entire year (Huke, 1958). Eala (1962) reported that an 
average farmer spent three months working in his farm, 1.7 months 
on coconuts and 1.3 on other crops out of the available 12 months, 
the remaining 7.8 months without gainful employment. To 
augment his farm earnings he usually sought jobs outside his 
farm. On this he spent 1.2 months, of which he worked one month 
on somebody else1s farm on jobs like cleaning the plantation.
The non-farm employment which constituted 0.2 months was spent 
on odd jobs like fishing, mat weaving, vending, etc.
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It was further reported that considering both the family 
and the operator, the total potential labour of the farm was 
48 months. Of this, only 12.2 months was utilized on 
productive work, of which 7.6 was spent on the farm and 4.5 
outside the farm. The operator and his family were therefore 
without employment for 35.9 months or about 75 per cent of 
the total labour potential.
Eala (1962) noted that many farmers who work off their 
farms employ a considerable amount of hired labour. It is 
possible that such farmers are unable to supervise the farms 
adequately, especially if the farm is not a small one, and 
that a reduction in cash outlays could be achieved by the 
farmer working and supervising the farm himself resulting in 
an increase in coconut income such that the loss of off-farm 
wages is more than compensated for. Alternatively, more 
labour might be supplied from the household where available.
In case where a farm is big, the operator perhaps found 
it impracticable for the family labour to accomplish all the 
job operations at the earliest possible time. This may explain 
the high percentage of hired labour in Mindanao. However, the 
supposition did not apply in other regions. The operator and 
his family could well assume more of the operations and 
eliminate a good deal of hired labour. From the standpoint 
of the individual operator, this would be a real opportunity 
for maximizing farm business returns. However, it it doubtful 
whether such a motivation is strongly felt.
5.4.2. Man-Labour Days per Hectare. Field operations took 
18 man-days per hectare from cleaning or weeding of the 
plantation to the final operation of copra processing (Table 5,4.2).
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TABLE 5.4.2.
MAN-LABOUR DAYS PER HECTARE OF COCONUTS, BY OPERATION, 
320 COCONUT FARMS, PHILIPPINES, 1970
Operations SouthernLuzon Bicol Visayas Mindanao
All
Regions
(1) (2) (3) (4) (5) (6)
Number of Farms 42 44 114 120 320
D AYS
Maintenance:
Weeding 6 5 5 3 5
Cultivating 2 2 3 2 2
Fertilizing a/ a/ 2 2 1
Control of pests 
disease
&
a/ — 1 1 1
Harvesting 6 7 3 2 4
Copra processing 1 6 4 4 4
TOTAL 15 20 18 14 18 ?
a/ Less than
Among the three
0.5 day
major categories of operation plantation
maintenance, which consisted of weeding, cultivating, fertilizing 
and control of pests and diseases, utilised the highest average 
number of about nine man-days per hectare. Harvesting, 
which consisted of picking, gathering and piling, husking and 
hauling, required about four man-days per hectare. Copra 
processing consisting of splitting, drying, meat separating, 
packing and hauling, also required about four man-days per 
hectare. Labour requirements per hectare ranged from 14 man-days 
in Mindanao to 20 man-days in Bicol. The variations may be 
attributed to the coconut area.
Cleaning and weeding the coconut plantation, which 
consisted of the occasional cutting of weeds and brush, was a 
common practice. However there were considerable variations
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in other field operations among the regions. Picking of nuts 
with a sickle attached to a long bamboo pole was practiced 
in Southern Luzon and Bicol area, while climbing the palms 
was predominant in other regions. The former proved to be a 
faster method than the latter when considering the number 
of palms. Southern Luzon farms, which had many more palms 
per hectare, required only as many labour days as farms in 
other regions with fewer palms. Both methods require consider­
able skill. Husking nuts was seldom practiced in the Visayas 
region. Nuts were split with an axe, after which the fresh 
meat was immediately separated from the shell. Husking was 
not found in a number of farms in the Mindanao area. In some 
provinces, the gathering of nuts was done simultaneously with 
hauling. In some cases, gathering was included in the 
hauling of nuts. However, the two operations combined did 
not differ much among regions.
It is of interest that more man-labour days were spent 
for cultural practices such as weeding, cultivating, fertilizing 
and control of pests and diseases, than for harvesting and 
copra processing with the exception of Bicol.
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CHAPTER 6
FACTORS INFLUENCING NUT YIELDS PER HECTARE
The yield of coconut palms may be expressed in terms of 
number of nuts, weight of copra or weight of oil, that can be 
obtained from a palm or a hectare of coconut plantation. In 
the Philippines, the most important criterion is the number 
of nuts that can be produced from a hectare of coconut 
plantation, since the income derived from coconut farming 
depends on the number of nuts that can be obtained from a 
hectare of coconuts.
The yield of nuts per hectare has been taken as the 
objective variable in this study. Variations in this can be 
ascribed to:
1. the number of palms per hectare;
2. the proportion of bearing palms per hectare; and
3. the number of nuts produced per palm.
Although coconut is grown in all regions of the Philippines, 
considerable variations in yield may be noted. These differences 
in yield may be attributed to the combined effects of the 
variety of palm grown, soil and climatic conditions and the 
different methods of management employed.
6.1. Number of Palms per Hectare, Production and Costs
As mentioned in an earlier chapter, both the distance and 
system of planting determine the number of palms that can be 
accommodated in a hectare of land. If all palms are bearing, 
then for a given yield per palm, the yield in nuts per hectare 
will depend solely upon the number of palms per hectare. However,
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planting distance has a considerable effect upon the yield 
per palm, as already shown in Chapter 5.
Coconut farmers often plant their coconuts without 
adopting any proper spacing or system of planting. In an
attempt to maximize the nuts gathered per hectare, palms are
often planted close together causing nuts per palm and possibly
nuts per hectare to be below optimum. The tendency towards
over-crowding may be partly due to the fact that valuation of 
land is based on the number of trees present and not on their 
yields. In addition, few growers have any idea of the optimum 
planting distance for the maximisation of nuts per hectare, 
and will plant as close together as possible in the belief 
that by so doing they are maximising output and income.
There are a number of factors that influence the optimum 
spacing of palms. One is that adequate room should be provided 
for the roots to develop properly. Other factors are soil 
fertility and climatic conditions. If the stand falls short 
of the optimum, production per hectare may diminish owing to 
the fact that full advantage is not being taken of the available 
area. On the other hand, if the stand is excessive, the yield 
will be diminished owing to the intense competition between 
palms for plant food, moisture, light and air (Menon and 
Pandalai, 1958) . Under conditions of close planting, there is 
a tendency for the palms to grow tall and lanky in their struggle 
to get sunlight and considerable energy may be lost in producing 
a tall trunk at the expense of yield. Soil conditions such as 
depth and fertility also have some influence on optimum spacing.
The damage that may result from the incidence of pests 
and diseases is also to some extent bound up with spacing. Very
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closely planted palms are often less resistant to disease and 
under conditions of closer spacing the chances of quick spread 
of disease are greater. For instance, damage to nuts from rats 
may be serious as they can find easy access from tree to tree 
due to the overlapping of leaves and easily elude any tree 
climbers attempting to locate and destroy them.
Densely planted trees, as well as possibly decreasing the 
number of nuts per palm and even the number of nuts per hectare, 
may also have an adverse impact on farm profitability. Each 
palm must be harvested individually and if yields per palm 
are low, the labour cost of harvesting per nut may be higher 
than for higher yields per palm. A large number of palms per 
hectare may therefore increase harvesting costs per hectare while 
resulting in a decline in nuts per hectare, so that harvesting 
costs per nut and per hectare are greatly increased. Costs may 
also increase through the increasing difficulty of cultivation 
between palms and the greater necessity of disease eradication.
In some areas, hired labourers working on weeding or 
cultivation are paid by the tree rather than by the hour. This 
would also increase the cost of cultivation and weeding per 
nut if yields per palm are low through overcrowding.
Many of the costs of coconut production therefore vary not 
only according to the number of nuts harvested, but also 
according to the number of palms. In other words, there is 
some relatively fixed cost per tree irrespective of its yield. 
Dense planting therefore increases the amount of this fixed 
cost per hectare while reducing the yield, and hence the 
growers' income per hectare. This effect may be reinforced even 
further if a proportion of the palms are old and suffering
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declining yields.
6.2 Proportion of Bearing Palms per Hectare and Production
There is a number of factors that are associated with 
the proportion of bearing palms per hectare, such as the age 
structure of palms, the soil and climatic environment, and 
other factors including pests and diseases and effects 
produced by tapping.
The age at which the palms come into bearing and the 
period for which they will give satisfactory yields are 
highly variable and are correlated with the soil and climatic 
conditions, the variety grown and methods of management. In 
the Philippines, palms are reported to commence bearing in 
five to six years after planting, and palms at the bearing 
stage will take another five to six years to reach the stage 
of full production.
Even under the best conditions of soil and climatic 
environment and management, in a coconut plantation, not all 
the palms bear nuts at the same time. Some bear very early while 
others bear very late, so that continuous production may be 
obtained only through proper replanting and replacing of old 
and declining palms: underplanting may be necessary when a 
definite decline in yield commences. This should be timed so 
that the production of the palms is not unduly affected during 
the changeover. Underplanting should be done neither too early 
nor too late. If underplanting is delayed, the newly planted 
palms will suffer from root competition and shade effects of 
the old palms. When underplanting is dalayed very much, the 
older palms will cease to bear and there will not be any 
production from that area for a number of years till the newly
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planted seedlings reach the bearing age; so proper care and 
attention should be given the plantation to attain the maximum 
continuous yield.
Other factors such as the effects produced by typhoons 
and pests and diseases also influence the proportion of 
bearing palms per hectare and the bearing capacity of palms.
The effects of winds are among the important reasons for 
relatively low yields in the Bicol and Visayas regions as 
compared to Mindanao, where typhoons are almost unknown.
Even in moderate wind, the nuts are often torn from the 
tree. As it takes almost a full year for coconuts to develop 
from flower to ripe nut, such damage means some loss of income 
for many months (Huke, 1958). In higher winds, trees will 
lose some of their leaves. Mature trees usually carry 22 leaves 
and begin to bear fruit only after they have 20 leaves. Leaves 
require a full year to develop, thus a mature tree damaged to 
the extent that four leaves are lost and only 18 remain will 
be unproductive for two full years: one year for the leaves 
to develop and a second for the nuts. If eight leaves are 
gone the time is lengthened to three or three and one-half years. 
It becomes clear that what may appear to be only minor typhoon 
damage can have a considerable effect on yields for a 
considerable period.
Pests and diseases such as beetles and rats and the 1cadang- 
cadang1 disease also cause heavy damage and affect nut yields 
and bearing capacity of palms, thereby decreasing the proportion 
of bearing palms per hectare. The beetles and rats usually 
attack young palms, feed on the soft tissues around the growing 
point of the palm, delaying the bearing time of the palm. The
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1 cadang-cadang1 disease produces yellowing and growth failure 
causing the palm to cease bearing.
In some farms there are cases of coconut farmers 
tapping their palms for 'tuba' (refer to Section 4.6) so as 
to obtain an immediate cash benefit. Continuous tapping of 
mature palms is done on some farms for additional income, 
although usually palms that are poor bearers are the ones 
tapped. Menon and Pandalai (1958) concluded that there are 
indications that tapping increases the yield of poor bearers 
so that farmers often tap the poor bearing palms for a season 
or two and then allow them to produce nuts. When the yields 
fall again, tapping is resumed. The practice of tapping palms 
for 'tuba' is predominant in the Visayas region and therefore 
may help account for the low proportion of bearing palms per 
hectare.
6.3 Number of Nuts per Bearing Palm
The yields of ripe coconuts in the different coconut 
growing areas vary due to differences in the combined effects 
of the variety grown, climatic and soil conditions, and 
methods of management employed. The population in any coconut 
plantation is generally found to consist of palms of different 
yield capacities.
Many varieties of coconuts were reported in the different 
coconut growing areas. In the Philippines, the most important one 
are the San Ramon type and the Laguna. The San Ramon variety 
which is mostly grown in the Mindanao region is a very high 
yielding type with large nuts nearly twice as large as the 
ordinary. It requires about 3,270 nuts to produce a ton of 
copra and starts bearing in about five to six years after
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planting (Copeland, 1931). The Laguna variety is the ordinary 
tall variety and represents the typical coconut of the world.
It requires 5,600 nuts to produce a metric ton of copra. This 
is the variety mostly planted in the Southern Luzon and Bicol 
regions. Other varieties planted in some areas, such as the 
coco-nino or baby coconut, or the dwarf type coconut which 
produces thick and hard copra, is a very prolific bearer and is 
especially valued for tapping (Copeland, 1931) and the Macapuno 
variety which is valued as a delicacy since it produces a 
light firm tissue filling the entire interior of the nut.
In spite of a wide adaptability to soil and climatic 
conditions, good growth of the coconut palm and high yields 
can be obtained only when it is raised under suitable soil 
conditions. A variety of factors including drainage, soil 
depth, lay-out of the land as well as soil fertility aspects 
have a pronounced influence on the growth of the palm and its 
bearing capability. Volcanic soils such as those found in 
most of the coconut growing areas of the Philippines are 
said to be highly suitable for coconuts (Cooke, 1936). The 
land around the base of mountains or hills whether near the 
sea or far remote from it, also supports the growth of 
coconuts fairly well.
Facility for drainage in the soil is of primary importance. 
Copeland (1931) and Sampson (1923) have stressed that the 
movement of soil water is most essential to ensure proper 
development and growth of the coconut palm. The coconut palm 
also requires a good soil depth. Although the palm has an 
efficient root system, the roots are not strong enough to 
penetrate any hard layer such as clay. Coconuts can flourish
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and yield normally with a very restricted root system only if 
the surface soil is physically suitable and chemically rich.
Apart from soil suitability, quite a number of aspects 
such as climate of the region, the liability to danger from 
diseases, availability of labour, accessibility of supplies 
and markets, as well as cost of land need to be given 
consideration. At any rate, even if such conditions are not 
completely satisfactory, with judicious management, a 
reasonable income can be derived from coconut farming.
The important management practices in coconut growing are 
cleaning or weeding, cultivating, cover-cropping and catch­
cropping. Such farming operations would help augment production 
when employed regularly and properly.
The benefits derived from cultivation are primarily due 
to the removal of weeds which compete with the main crop for 
soil moisture and nutrients. When there is a general moisture 
deficiency, weeds can prove a definite limiting factor to the 
healthy growth of the coconut palm. Cultivation is an 
important item of expenditure in the maintenance of a 
coconut plantation and it is therefore necessary to limit it 
to a reasonable minimum. To get maximum benefit from 
cultivation a number of factors have to be taken into 
consideration, such as form, frequency, time and depth of 
intercultivation, etc. (Krishna Marar, 1953) . It was shown 
(refer to Section 5.1) that cultivation appeared to have 
augmented the production of palms: cultivation should there­
fore be done when the soil has become hard and compact or when 
the plantation is full of weeds. As the primary object of 
cultivation is to reduce weed growth, it should be done before
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the weeds flower and set seeds. These weeds may be incorporated 
into the soil by ploughing or by burying them in trenches 
where they will rot in the course of time and augment the organic 
matter content of the soil, thus helping to increase the 
yielding capacity of palms. However, too frequent cultivation 
may be harmful under tropical conditions, as it may accelerate 
the depletion of organic matter.
Although intercropping of another tree crop may help 
augment nut yields temporarily, it is not to be encouraged 
on all farms since such cropping will result in intense 
competition and may ultimately adversely affect the growth 
and performance of both crops. Besides, since intercrops 
are usually annual or perennial crops such as mango (Mangifera 
indica), citrus (Citrus sp,), coffee (Coffea sp«) and others, 
it will make it rather difficult to give proper attention to 
two or more different kinds of trees on the same area. One 
method of solving this problem is to plant in alternate rows 
giving sufficiently wide spacing to reduce mutual interference, 
and to assign different portions of the available area among 
the different crops.
Cover crops are vigourous growers and cover the soil 
densely in a short period. Cover crops prevent soil erosion, 
destroy weeds thus reducing weeding costs, add organic matter 
to the soil and maintain the structure of the top soil, improve 
soil aeration, protect the soil and roots of crops from 
excessive heat of the sun, and conserve soil fertility by 
using available plant food which might otherwise be leached 
away. Leguminous cover crops fix atmospheric nitrogen and 
take away moisture and nutrient supply from the soil, thus
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reducing the amounts available to the trees. This will check 
fresh wood growth and produce conditions favourable for 
proper ripening and better colour of the fruits. Cover crops 
suitably managed increase the organic matter content, maintain 
the fertility of the soil and conserve soil moisture suitable 
for coconut growth.
Fertilizer, if applied in the right amount and at the 
right time, will improve the production of nuts. Likewise, 
mature palms are found to be attacked by a number of pests 
of major and minor importance and all these are capable of 
causing considerable damage, resulting in reduced yields. The 
need to take prompt control measures against these can not 
be over-emphasized.
Proper and efficient management is essential to ensure 
profitable production and to obtain the optimum crop growth. 
The systematic adoption of important management practices will 
greatly help to step up production of nuts per palm.
CHAPTER 7
LAND OWNERSHIP IN COCONUT FARMING
The tenure of the farm operator refers to the proprietory 
relationship between the person actually operating the farm 
and the farm he is operating.
Land ownership in coconut farming is of three types: 
the full-owners who own all the land on which they work; the 
part-owners who own a part of the land they work on while the 
remaining portion is held as tenants; and the tenants who rent 
or lease from others the land they operate. The latter are 
classified further in accordance with the tenancy agreement 
as follows: (a) cash tenants who pay cash as rent, such as
J?50.00 per hectare, for the use of the farm; (b) fixed-amount- 
of-produce tenants who rent land by paying with a fixed quantity 
of crops agreed upon by the owner and the tenant, which the 
latter is obliged to pay whether the harvest is bountiful or 
not; (c) share-of-produce tenants who pay the owner of the 
land with a share of his harvest as per agreement; (d) cash and 
fixed-amount-of-produce tenants who rent land with a combination 
of (a) and (b) tenancy agreements; (e) cash and share-of-
produce tenants who rent land with a combination of (a) and 
(c) tenancy agreements; and (f) rent-free tenants who operate 
the land with the land-owners' consent without payment either 
in cash or in kind. The other status category includes the 
farm managers as operators who supervise and take responsibility 
for the day-to-day operations of a large farm and receive wage, 
salary or part of the crops for their services.
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The tenure status of the farmer may influence his 
farm production: an analysis was therefore made to determine 
the production rates of coconut farms by full-owners, part- 
owners and tenants.
7.1 Tenure Status of Coconut Farmers
The arrangements for sharing responsibilities for inputs 
and for sharing cash returns between tenant and landlord were 
described in Chapter 2. Similar sharing arrangements also 
prevailed in the coconut farms surveyed.
Seventy-four per cent of the 320 coconut farms covered 
in the survey were full-owners, 2 per cent were part-owners,
23 per cent were tenants and the remaining 1 per cent were 
farm-managers (Table 7.1). Of the 44 coconut farmers covered 
in the survey for Bicol, 54 per cent were full-owners, 5 per 
cent were part-owners and 41 per cent were tenants, indicating 
that the incidence of tenancy was highest among the coconut 
farmers in this region. Meanwhile, in the Visayas area, 89 per 
cent of the total coconut farmers interviewed were owner- 
operators, 2 per cent were part-owners and 26 per cent were 
tenants. There were more full-owners covered in this area 
than in any of the other regions.
The aggregated estimate obtained from the study showed that 
full-owners cultivated about 70 per cent of the total area 
planted to coconuts, part-owners only 1 per cent, tenants 
cultivated about 26 per cent, and 3 per cent was cultivated by 
the other status category. In the Southern Luzon area, tenants 
cultivated about 44 per cent of the total coconut area, which 
is more than the area cultivated by the full-owners.
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TABLE 7.1
TENURE STATUS OF 320 COCONUT FARMERS, PHILIPPINES, 1970
Number Tenure Status
Region of
Farmers
Full-
Owners %
Part-
Owners % Tenants % Others^ %
(1) (2) (3) (4) (5) (6)
Southern Luzon 42 24 57 - - 14 33 4 10
Bicol 44 24 54 2 5 18 41 -
Visayas 114 109 89 2 2 10 9 -
Mindanao 120 88 73 1 1 31 26 -
All Regions 320 238 74 5 2 73 23 4 1
Per Cent of Total Coconut Area Cultivated
Southern Luzon 157.0 53.6 34 - - 69.4 44 34.0 22
Bicol 266.5 152.5 57 11.0 4 103.0 39 -
Visayas 308.7 285.4 93 3.5 1 19.8 6 -
Mindanao 592.4 441.4 74 1.0 b/ 150.0 25 -
All Regions 1324.5 932.9 70 15.5 1 342.2 26 34.0 3
a/ Others include farm-managers. 
b/ Less than one per cent.
7.2 Size of Coconut Farm Holdings by Tenure
Tenant farms averaged 4.7 hectares which was largest 
among the tenure groups (Table 7.2a). Part-owners operated 
the smallest farms, averaging 3.1 hectarea. The coconut farm 
holdings operated by full-owners were largest in Bicol region 
which averaged 6.4 hectares. Partly owned coconut farms in 
Mindanao averaged 1.0 hectare, the smallest size of coconut 
farm reported.
Partly-owned farms had the highest number of palms per 
hectare (174) as well as the highest proportion of bearing 
palms (81 per cent) but yielded a low average rate of 3,040 nuts 
per hectare, or the lowest nut yield of 21 nuts per bearing
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palm per year (Table 7.2b) . The very low nut yield per palm 
may be attributed to the high density of palms per hectare, 
which seems to agree with Hick's (1967) findings that the 
closer the trees are planted (or the more trees per hectare) 
the lower the yield (or the fewer nuts per bearing palm). 
Apart from this, coconut palms averaged 23 years, which 
appeared to be younger in comparison with the palms managed 
by the other tenure groups. This would suggest that a higher 
proportion of palms managed by part-owners have not yet 
reached the full-bearing stage, perhaps accounting for low 
rate of nut production per hectare.
TABLE 7.2a
SIZE OF COCONUT FARM HOLDINGS BY TENURE, 
320 COCONUT FARMS, PHILIPPINES, 1970
Region AllFarms
Tenure Status
Full-owners Part-owners Tenants Others —
Number of farms 320 238 5 73 4
Average Coconut Area in Hectares
Southern Luzon 3.7 2.2 5.0 8.5
Bicol 6.1 6.4 5.5 5.7 -
Visayas 2.7 2.8 1.8 2.0 -
Mindanao 4.9 5.0 1.0 4.8 -
All Regions 4.1 3.9 3.1 4.7 8.5
a/ Others include farm-managers.
For all regions, tenant operated farmsi had the highest
average yield of 3,652 nuts per hectare from 79 per cent of
the 148 palms planted to a hectare. This might be attributed
the fact that the tenant farmer has a high fixed cost in the
form of rent, which he must pay irrespective of production 
levels. In addition, the high rate of nut production per
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TABLE 7.2b
SIZE OF COCONUT HOLDINGS, PRODUCTIVITY AND TENURE, 
320 COCONUT FARMS, PHILIPPINES, 1970
Tenure Status Full-Owners
Part-
Owners Tenants
Others—^ TOTAL
Number of farms 238 5 73 4 320
Mean coconut area (Ha) 3.9 3.1 4.7 8.5 4.1
Mean palms/ha 137 174 148 137 141
% bearing palms/ha 73 81 79 76 75
Mean nuts/farm 8981 6665 12070 56250 10240
Mean nuts/ha 2886 3040 3652 3812 3084
Mean nuts/bearing 
palm 31 21 31 38 31
Mean age of palms 26 23 31 76 '28
a/ Others include faim-managers.
hectare operated by tenants may be attributed to the high 
proportion of bearing palms and to the more mature palms 
managed, the average age of palms being 31 years. At this 
period palms are at their full-bearing stage.
The mean number of palms per hectare for all regions 
was 141, of which 75 per cent were bearing and yielded an 
average of 3,084 nuts per hectare or an average of 31 nuts 
per bearing palm per year.
7.3 Tenure, Productivity and Coconut Farm Size
A further analysis of the size of coconut farm holdings 
by tenure showed that there was an inverse relationship between 
the average size of coconut farm holdings and nut yields per 
hectare, both for the full-owner and tenant operated coconut 
farms (Table 7.3). As the size of coconut farm increased, the 
number of palms per hectare decreased, as well as the proportion 
of bearing palms, hence a decrease in nut production rate per 
hectare. However, a high nut production rate could have been
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been attained had the proportion of bearing palms in the 
over 10.0 hectare group been the same as the proportion of 
bearing palms in the under 4.0 hectare group.
TABLE 7.3
TENURE, PRODUCTIVITY AND FARM SIZE,
320 COCONUT FARMS, PHILIPPINES, 1970
Coconut Area 
(Hectares)
Below
4.0 4.0-9.9
10.0 and 
Above TOTAL
1. Number of Farms -
Full-Owners 167 54 .17 238
Tenants 46 18 9 73
2. Mean nuts/ha
Full-Owners 3217 2114 2097 2886
Tenants 3982 3724 2057 3652
3. Mean coconut area 
Full-Owners
(Ha.)
1.9 6.0 17.3 3.9
Tenants 1.8 6.2 17.0 4.7
4. Mean palms/ha
Full-Owners 143 125 127 138
Tenants 153 150 114 148
5. Per cent bearing palms/ha 
Full-Owners 77 61 59 73
Tenants 80 82 62 79
6. Mean nuts/bearing 
Full-Owners
palm
31 31 35 32
Tenants 32 32 27 31
Examination of the data by size of coconut farm indicates, 
that on the small size farm (below 4.0 hectares), tenants had 
a higher palm density per hectare and typically achieved higher 
productivity levels than full-owners. However, full-owner 
manager palms achieved a higher productivity in nuts per 
bearing palm in larger size farms. The relationship between 
tenure status and productivity levels varies with the size
of the coconut farm.
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CHAPTER 8
MARKETING AND FINANCING ASPECTS
This study is mainly concerned with farm management 
practices and the physical characteristics of coconut farms. 
However, sample farmers were asked to indicate the market 
outlets usually used for their crop, and to comment on their 
use of credit. There are some problems in the marketing of 
coconuts and especially of copra, and in the use of credit by 
coconut farmers, but these cannot be investigated in a survey 
such as the present one.
8.1 Methods of Selling Coconuts
Coconuts are mostly sold as nuts or in the form of copra. 
However, coconut farmers in areas where coconut desiccating 
factories were market-outlets for nuts disposed of their 
produce in three ways. These were: (1) contract-selling of 
unharvested nuts, (2) selling husked nuts and (3) selling 
processed copra. In contract-selling of unharvested nuts, 
the buyer assumes the cost of harvesting and hauling the nuts 
to the market. Processed copra is either picked up by the buyer 
on the roadside or brought to the copra buyer by the farmer 
himself.
8.2 Market Outlets
Coconuts are usually marketed as nuts or processed copra. 
In areas where several desiccating factories are operating, 
coconuts are often sold in the form of nuts. The local nut 
buyer and agent of the desiccating factories, to whom 37 per 
cent of the farmers sold their produce, did the procurement of
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nuts (Table 8.2). Factory rejected nuts were channelled to 
the local copra maker.
TABLE 8.2
MARKET OUTLETS BY REGION, 320 COCONUT FARMERS, 
PHILIPPINES, 1970
Market Outlets SouthernLuzon Bicol Visayas Mindanao
All
Regions
(1) (2) (3) (4) (5) (6)
Number of farmers 42 44 114 120 320
Per Cent
Local nut buyer 42 54 17 40 33
Local copra maker 13 9 1 4 5
Agent of desiccating 
factory — 5 4 4 4
Local copra buyer 13 5 - 4 4
Central bodega buyer 32 27 78 44 53
Other outlets — - - - 4 1
TOTAL 100 100 100 100 100
a/ Exporter FACOMA, local consumers , direct to oil factory,
direct to desiccating factory.
Fifty-four per cent of farmers in the Bicol region sold 
their nuts to the local nut buyer, while 78 per cent of farmers 
in the Visayas area sold their produce to central bodega buyers. 
It may be noted that very few farmers sold directly to an 
exporter. Copra from the farm usually had to pass through two 
or three hands before reaching the exporter.
From the farm producer, copra flows through successive 
levels of middlemen, gradually being channelled towards the 
terminal domestic outlets (Cernohous, 1966:64), shown on the 
diagram overleaf.
The farmer who is able to sell directly to an exporter or 
processor will normally get a higher price for his produce.
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and/orCoconut
Producer
Copra
Processor
Barrio buyers
- Local copra buyer
Barrio buyers
- Local nut buyer
- Local copra processor
Town buyer
- Agent of desiccating factory
- Central bodega buyer
Other outlets
- FACOMA exporter
- Oil factory
- Desiccating factory
However, these buyers will often only buy high quality nuts 
or copra, so that it is often only the best farmers who can 
sell direct. In any event, only a very small proportion of 
farms are located close enough to one of these marketing outlets. 
Cernohouse (1966:74) comments that:
The trade channel becomes readily concentrated 
towards the top, with the copra moving from more 
than h million producers via some 10,000 barrio 
buyers and 3,400 town buyers into the possession of 
less than 50 exporters and oil crushers ... the trade 
is financed from the top of the channel (exporters 
and oil crushers) down, with many a town buyer 
actually being mere agent of either an exporter or 
crusher, and most barrio buyers being sub-agents of 
town buyers. Thus, each group of middlemen are 
essentially price takers vis-a-vis the group immediately 
above them while at the same time being price makers 
vis-a-vis the group immediately below them. By contrast, 
producers, being the last link in the chain are solely 
price takers with a choice only to sell or not to sell, 
and frequently, no choice at all.
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8.3 Sources of credit
Credit was obtained by coconut farmers for consumption 
and for payment of hired labour and purchase of farm inputs 
such as fertilizer and plant chemicals, but in most cases for 
consumption. Forty—four per cent of the coconut farmers in 
all regions were indebted to their own copra buyers,
15 per cent to their landlords and 29 per cent to the rural 
banks (Table 8.3). A large number of farmers, however, 
financed their farm operations as well as their consumption 
needs with their own savings or after selling the produce.
For those who had credit, loans were repaid in cash or in 
kind or both. Thirty-two per cent of the farmers repaid 
their loans in cash, while 56 per cent paid both in cash and 
kind.
TABLE 8.3
SOURCES OF CREDIT BY REGION, 320 COCONUT FARMERS, 
PHILIPPINES, 1970
Sources of Credit SouthernLuzon Bicol Visayas Mindanao
All
Regions
(1) (2) (3) (4) (5) (6)
Number of farmers 42 44 114 120 320
Per Cent
Loan from dealers 36 32 47 48 44
Loan from landlord 14 41 18 03 15
Loan from rural banks 31 16 17 45 29
Did not borrow 19 11 18 04 12
TOTAL 100 100 100 100 100
The farmers who obtained credit from rural banks are 
usually charged the lowest rate of interest, about six to 
eight per cent per annum. However, the lack of security, 
especially in the case of tenant farmers, prevents many
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growers from borrowing from this source. Apart from this, 
only a very small proportion of coconut farmers are located 
close enough to any of these rural banks.
There is an obvious need for credit for farmers such as 
coconut growers, who need cash to purchase at lease some of 
their farm inputs, and to feed a family over periods when 
there is no income from the crop. As shown in Chapter 5.3, 
coconuts are harvested several times a year, so that the need 
for credit is likely to be less than for farmers whose major 
crop is seasonal and matures only once or twice a year. 
Nevertheless, since only 12 per cent of growers did not 
borrow in 1970, it is clear that there is a considerable demand 
for, and use of credit.
The two questions asked in the survey questionnaire about 
credit use were designed only to get information on the 
number of farmers using credit and the source of the credit. No 
questions were asked to get any indication of the terms and 
conditions of the credit used, and it is therefore not 
possible to comment on the relative attributes of the various 
credit sources. Nevertheless, it is worth commenting upon 
the fact that loans from dealers made up 44 per cent of the 
number of total loans. Advances on a standing crop by the 
ultimate buyer of that crop are a common method of financing 
fural produce in many countries, and the abuses which are 
possible with such credit are well known. For example, it is 
common for such crop buyers in other countries to offer a 
relatively low price for the crop as means of recouping credit 
costs, but Wharton (1962), notes that the granting of advances 
on a crop puts the buyer into a monopsonistic position, which
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enables him, if he wishes, to derive some monopsony profit 
from the transaction. Although it is difficult to determine 
the extent to which dealers profit from this monopsony, 
rather than recouping their credit costs plus a reasonable 
profit, it would be worth investigating the practices of such 
credit-supplying buyers to assess the overall cost of credit 
from this source. The comment has already been made in 
Chapter 2.5, that the lack of an adequate grading system makes 
it easy for the buyer to claim that he is buying lower grade 
coconuts or copra and offer a lower price.
Although we cannot say from the data that credit from 
this source results in a higher cost of credit than from many 
other sources, there is enough evidence from other countries 
to suggest that a high cost of buyer-supplied credit is quite 
probable, but Cernohouse (1966:84) states:
The supply of credit in agriculture is generally 
inadequate due largely to a slow generation and 
inefficient collection of savings resulting respect­
ively from a very low productivity and inefficient 
rural banking facilities. The dearth of loanable funds 
is especially acute where the need of the small 
agricultural producers is concerned. In view of his 
generally low credit-worthiness, the credit available 
to the small farmer is largely limited to short-term 
borrowing with future crop pledged as collateral.
The principal source of such credit is the barrio 
merchant or, in the case of tenant farmer, the land­
lord. In either case, it tends to be closely tied 
to marketing by virtue of the fact that it is repay­
able at harvest time in the form of agricultural 
produce. In fact, the credit agreement differs from 
a future contract only in that the price of the 
commodity (and hence the quantity to be surrendered 
in the settlement of the debt) is left to be 
determined at the time of delivery and in that the 
creditor-buyer charges interest on his advances. 
Obviously, such an arrangement offers the creditor- 
buyer the best of all possible worlds because aside 
from being an effective hedge against any possible 
price decline at the time of delivery, it gives him 
an opportunity to employ his capital at a very high, 
usually usurious interest rate. Moreover, given the
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relative economic strength and other circumstances of 
the two parties, the arrangement is likely to be a 
major source of monopsony power for the buyer, 
especially in those instances where the creditor- 
debtor relationship had become we11-entrenched.
The economic power which a landlord may have over his
tenant may also make possible the provision of credit at high
cost to the grower, although one can also argue that the
close link, perhaps a personal one, between the landlord and
tenant, can reduce the cost of giving credit by the landlord,
and that this reduced cost may be passed on to the tenant.
This may especially be the case where there is a share-
cropping agreement under which the landlord will benefit
from any increased production of coconuts.
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CHAPTER 9
SUMMARY AND RECOMMENDATIONS
It is clear from the foregoing discussion that the 
potential for increased coconut production and yields in 
most areas of the Philippines is considerable. The wide 
range of variation in production and yields, even among 
farms of roughly the same size in the same area, indicates 
that there is considerable scope for improved management, 
fertilization and cultivation practices on many, perhaps 
most, farms.
Coconuts are still considered by many farmers to be a 
"lazy man's" crop, since trees will usually continue to bear 
for many years even if completely neglected. Instead of 
concentrating on increasing nut yields per unit area, the 
farmer has often contented himself with existing, and even 
declining production and yields. It is not possible to 
isolate any one factor which is the key to improved product­
ion on all farms and in all areas; nevertheless, the analysis 
and discussion of the previous chapters makes it possible to 
focus on the most important of the methods by which the 
productivity of coconut holdings in the Philippines might 
be improved.
9.1 Replanting and Interplanting
In the life of a coconut plantation there comes a stage 
when the yields of palms begin to decline due to the onset of 
senility. Low productivity may be due to the presence of either 
very young, or very old palms in an area. As already stated
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in Chapter 4.5, it appears from the findings of this survey 
that about 30 per cent of the total palms are more than 50 years 
of age for all regions. Palms in the Bicol region were 
generally younger while palms in the Southern Luzon area were 
much older. Table 4.5 showed a decline in the productivity of 
palms for the age grouping 51 years and over. It is difficult 
to be specific about the age at which senility begins because 
of variations in soil and climatic factors, variety, and 
management techniques, but there seems to be a general 
assumption (Menon and Pandalai, 1958), that senility begins 
by the time palms reach 60 years of age.
It is obvious that in some areas considerable attention 
needs to be given to replanting old and diseased plantations. 
Since many growers are very reluctant to replant, the practice 
of interplanting as described by Menon and Pandalai (1958), for 
Ceylon could be useful, especially in the Bicol areas where 
'cadang-cadang1 is most prevalent among old trees and in the 
Southern Luzon area where there are more old palms than any of 
the other regions. The practice in Ceylon of interplanting 
seedlings among trees of low yield which are thinned after six 
years when the seedlings are at nut-bearing age could well be 
encouraged among those growers who are reluctant to cut down 
old palms of low or declining productivity and replant and 
suffer a decline in total production. This practice ensures 
a steady flow of nuts from the area and thus reduces the 
reluctance of farmers to replant. In addition, productivity 
can often be increased in the longer term by replanting the 
gaps existing in many coconut plantations.
It was suggested in Chapter 5.2, that another possible
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cause of low productivity is the irregular spacing of most 
coconut plams. In most farms, no regularity of planting was 
apparent and nuts had just been thrown to the spots where the 
palms now stand, without any special effort to effect an 
orderly planting pattern. An orderly distribution of palms 
makes management operations easier and higher yields easier 
to attain.
In a new planting scheme, the oblong or rectangular 
system of planting may be of advantage (Menon and Pandalai, 
1958). In this system, the distance between the palms in 
the row is greater than between the rows, hence it is said to 
give a slightly higher stand than square planting and allow 
more room for raising catch crops in the plantation.
However, in the replanting of old plantations, the 
quincunx system is most recommended. The seedlings are then 
planted in the center of each square of old palms, and 
ultimately old palms may be removed as the new seedlings are 
established.
The number of palms planted to a hectare influences 
the productivity of coconut palms. The spacing actually 
adopted is found to vary from region to region. In deciding 
upon the optimum spacing, adequate space should be provided 
for the palms to develop properly. Overcrowding of palms 
should be avoided as it results in intense competition between 
palms for plant food, light and air (Menon and Pandalai,1958). 
From the result of this survey palms planted at a distance of 
seven by seven meters yielded the maximum nuts per hectare 
(Table 5.2a), and thus may be recommended to coconut growers.
In young coconut plantations, palms showing stunted growth
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or unproductive characteristics should be removed and replaced 
as early as possible. Where the proportion of unproductive 
palms is large, thinning and replanting should be done until 
the desired spacing is reached to avoid overcrowding of palms. 
Unproductive and senile palms should be first removed, followed 
by further thinning wherever necessary (Menon and Pandalai,
1958).
Because replanting is likely to be a continuing process 
and not one where whole areas are cut out and replanted, 
the difficulties of encouraging growers to introduce some 
orderliness to their plantations are very considerable. In 
most cases, the process can only be a continuing one over 
perhaps ten or twenty years, so that the best that can be 
done for many farms at this stage is to determine which 
planting pattern best suits the existing positioning of palms 
and to persuade farmers to adhere to their pattern as rigidly 
as possible. Unfortunately, farmers will not see any 
significant increase in yields or ease of management for many 
years, so that there is a high probability of farmers forgetting 
about any earlier intentions to reorganize their planting 
pattern.
9.2 Management
As already mentioned in the earlier part of this chapter, 
the problem of neglect is one of the most important causes of 
low productivity in coconut farming. There have been many 
studies undertaken on the appropriateness of various cultural 
and management techniques such as soil management and the use 
of cover crops and catch crops in coconut groves, which would 
in most cases increase production with only a slight increase
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in costs. Although we assume that improved technique will 
increase net farm income, as well as adding to costs, it is 
impossible to be precise about their impact or the timing of 
the income increases. Catch crops and cover crops will either 
be sold or consumed on the farm and will provide a relatively 
immediate increase in income, but for a long-maturing crop 
such as coconuts, farmers cannot see some of the results of 
improved management practices for some time, perhaps many years. 
This reduces the incentive to improve management practices and 
makes it less easy for farm technicians and extension vzorkers 
to persuade farmers to change their techniques.
Clearing and cultivation is required both in young and 
established coconut plantations. In young plantations, the 
seedling pits should be cleaned periodically and surface soil 
cultivated to promote the development of roots and improve 
growth (Menon and Pandalai, 1958). Once the palms have achieved 
maturity, the ground under them should be kept clean of weeds 
and debris (Huke, 1963). Brush and weeds should be cut and 
cleared three or four times a year. Proper inter-cultivation 
of the plantation is necessary as it has been shown to increase 
the yields substantially (Menon and Pandalai, 1958). The main 
objective of cultivation is primarily to remove weeds and 
create soil mulch.
It has been mentioned in Chapter 5.1, that although only a 
small number of coconut farmers in Mindanao region used 
fertilizers and plant chemicals, the nut yields per palm and 
per hectare obtained in this region were higher. Fertilizer 
use should be encouraged among coconut growers in other regions: 
young palms especially, should be fertilized to encourage strong
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and healthy growth and early bearing. Fertilizers containing 
nitrogen, potash, and phosphorus are usually most suitable 
(Huke, 1963). Commercial fertilizers are seldom used in 
mature groves but there are indications that strong, well- 
fertilized palms withstand 'cadang-cadang' far better than 
do palms growing on soils of reduced fertility. The encour­
agement of fertilizer use is therefore most important to 
coconut growers in the Bicol region where 'cadang-cadang1 is 
most prevalent.
The use of cover crops, especially legumes, on young 
coconut plantations, should be encouraged. Such cover crops 
are very effective in reducing soil erosion and, through the 
action of bacteria in the root nodules, are an efficient 
nitrogen-fixing .agent. They also add organic material to the 
soil and help eliminate some troublesome weeds (Huke, 1963).
In many coconut areas, catch crops should also be planted 
under coconut groves. Catch grops such as upland rice (Oryza 
sativa), corn (Zea mays), sweet potato (Ipomea batatas), 
cassava (Manihot utilissima), mungo (Phaseolus mungo) and 
others give the advantage of a cash income and at the same 
time help add nitrogen to the soil when they are legumes.
While the intercropping of other tree crops was primarily 
undertaken as a source of additional income to the grower, and 
may to some extent improve the soil condition, this practice 
should not be encouraged as such cropping, especially of 
perennial crops, will result in intense competition and adversely 
affect the growth and performance of both crops, (Chapter 5.1).
9.3 Labour Input
The cultivation of coconut palms requires less labour than
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any of the other major crops of the Philippines (Huke, 1963). 
Based on the field survey findings, it took only an average 
of 18 man-days to accomplish all the field operations from 
plantation maintenance to processing of nuts into copra on a 
hectare of coconut land (Chapter 5.4). Although this is very 
low compared with the findings of Eala (1962) and Huke (1963), 
it is clear that in many plantations very little attention is 
given to the care and management of palms. Although the 
information obtained on labour requirements and labour input 
was generally insufficient and incomplete (Table 5.4.2), it 
could be suggested that more care and management attention 
should be employed, from maintenance up to the processing of 
copra. More use should be made of the available family labour, 
even if operators choose to work outside the farm to obtain 
additional income, as this would enable them to pay less wages 
or none at all. Much of the labour requirement in coconut 
plantations could be easily supplied by the labour potential 
available on the farm.
9.4 Land Tenure
Most farmers interviewed were owner-operators (Chapter 7). 
However, the part-owners operated the most number of palms per 
hectare in terms of palm density while tenants operated the 
largest area in terms of coconut land. Tenant operated farms 
had the highest average nut yield per hectare. The relatively 
high productivity on tenant operated farms may be attributed 
to the fact that tenant farmer has a high fixed cost in the 
form of rent which he must pay irrespective of production level. 
In the case of the share-tenant, payment to the landlord is 
variable and will decrease if yields are low.
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While it may be true that tenant operated farms obtain 
a higher nut production per hectare, the owner-operator who had 
no share or rent to pay for the use of land would be at an 
advantage and would receive a higher net cash return from his 
coconut farm.
This would suggest that the relationship between land 
tenure and productivity varies with the extent of commercial 
(or subsistence) production and with the level, rate and 
direction of technological development, as in the case of 
rice production (Ruttan, 1966).
Because of the many types of share-cropping arrangements, 
it is impossible to generalise about the effect of all share- 
cropping agreements on production and yields. Since yields for 
share-cropping farmers are generally lower than those for 
tenants and owner operators, there may be features of all or 
some share cropping agreements which result in a lowering of 
production.
9.5 Research
Apart from encouraging the spread of known agricultural 
techniques, it is vital to carry out new basic agricultural 
economic research. Although quite a good deal of useful 
information has been accumulated and studied, there are still 
several areas which are inadequately covered. The need for 
concerted and co-ordinated research on the different problems 
confronting the coconut grower is quite apparent.
Past approaches in research have been directed towards 
encouraging the expansion of farm area devoted to coconuts, 
but studies on land utilization have attracted hardly any 
attention. There is still no way of knowing what is the
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potential of agricultural expansion in general, or of general 
potential, what part is likely to prove most suitable for 
coconuts.
Compared with the amount of work that has been done on 
rice, coconuts are a virgin field. Apart from research on 
the determinants of productivity using existing species, the 
potential gain for the development of new species should be 
more widely recognized. A breakthrough comparable to the 
high yielding rubber trees would have a similar revolutionary 
effect on the future of coconut farmers. For instance, the 
development of a shorter palm with the same yield would be an 
immense help, protecting the coconut palms and possibly 
reducing damage from strong winds or typhoons.
Research aimed at considering the different problems 
involved in improving the productivity of palms, and dealing 
effectively in the prevention of loss of yield by proper soil 
management, by the use of selected quality seedlings, etc., 
and judicious fertilizing and manuring is still insufficient.
To be able to convince coconut growers on the use of fertilizer, 
research on the details of the soil conditions and the 
requirements of palms at the different stages of growth and 
other factors should be done.
Another aspect which needs consideration is research on 
the effect of the age of palms on yield. The optimum time to 
replant, the right age of palms to be replaced and the system 
of planting and spacing by which the old and unproductive palms 
may be replaced needs exploration and further study.
The effect of different land tenure systems was noted in 
the previous section, and in Chapter 7. Since it appears that
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the type of tenure on which the coconut farms are held has 
sn influence on yields and productivity, some research on 
the legal and economic aspects of existing tenure systems, 
especially share-cropping, could well be initiated.
Also, more needs to be known about the costs of the 
resources used in coconut production and the net income 
achieved by growers in various areas. In some areas, coconuts 
may not be the ideal crop, while in other areas some expansion 
of holdings may be feasible. Price structure has changed 
considerably since Eala’s (1962) study and more up-to-date 
data is now required to supplement the data and conclusions 
of this study.
9.6 Future Studies
Statistical data on area and production are in general 
imcomplete and therefore inaccurate. The number of palms in 
a hectare, the proportion of bearing palms in the lot, as well 
as the nuts gathered per hectare in the different coconut 
growing areas are all assessed by various methods. There are 
also variabilities in the collection of production data. Besides, 
there has been a lack of uniformity in the manner of collecting 
data. There is thus an obvious need for a new orientation and 
standardization of procedure which would enable the accurate 
assessment of total area and production of coconuts, as well as 
cost of production, for use in some future study.
The present study should have yielded very much more 
useful information than it did. Had all questionnaires been 
adequately completed, much more analysis than is contained in 
the previous chapters would have been possible and more 
conclusions could have been reached. In any future field study,
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considerable attention must be given to the training of 
enumerators. Small surveys competently and well done may not 
only be less costly but may yield more concrete and useful 
results than a large survey in which a significant proportion 
of the data is missing or unreliable.
It is hoped that a more detailed and comprehensive study 
and much improved ones may be done which would be of help to 
coconut growers in the near future.
107
BIBLIOGRAPHY
BARET, O.W. (1946). Coconuts. Panama Pacific International 
Exposition, San Francisco, California, U.S.A.
CALICA, C.A. and BIGORNIA, A.E. (Cited from Menon and Pandalai, 
1958) .
CERNOHOUSE, Z. (1966). The Marketing of Agricultural Products
in the Philippines. The Philippine Economic Journal,
Vol. V, No. 1, The Philippine Economic Society, Manila, 
Philippines.
CHILD, R. (1964). Coconuts. Longmans, Green and Co. Ltd., 
London.
COOK, F.C. (1936). The Coconut Industry of the Philippine 
Islands. (Report on a visit to the Philippine Islands 
for the purpose of studying the conditions of the Coconut 
Industry). Kuala Lumpur, Federated Malay States.
DWYER, R.E.P. (1938). Coconut Improvement by Seed Selection 
and Plant Breeding. New Guinea Agric. Gaz.
EALA, G.C. (1962). Cultural and Management Practices, Costs 
and Returns on Coconut Farms in the Philippines.Mimeographed-Report (unpublished).
EMATA, R.G. et.al. (1970). Coconut Statistics Volume VI. 
Published by the United Coconut Association of the 
Philippines, Inc., Manila, Philippines.
FAO (1971). Coconut Situation No. 24. FAO, Rome, Italy.
FAO (1957). Technical Aspects and Problems of Coconut 
Production and Processing. Technical Information 
Circular No.24, South Pacific Commission. Prepared by 
the Agriculture Division of FAO (memeographed report).
HICKS, G.L. (1967). The Philippine Coconut Industry ; Growth 
and Change, 1900-1965. Field Work Report No. 17, Center 
for Development Planning, National Planning Association.
HUKE, R.E. (1963). Shadows on the Land. Bookmark Inc., Manila, 
Philippines.
KRISHNA MARAR (1953). (Cited from Menon and Pandalai, 1958).
MENON, K.P.V. and PANDALAI, K.M. (1958). The Coconut Palm 
A Monograph. Indian Central Coconut Committee,
Ernakulum, S. India.
NYBERG, A.J. (1968). The Philippine Coconut Industry.
Unpublished Ph.D. Thesis, Cornell University, Ithaca,
New York, U.S.A.
108
Bibliography - continued
PATEL, J.S. (1938). (Cited from Menon and Pandalai, 1958).
PATEL, J.S. (1937). (Cited from Menon and Pandalai, 1958).
PIGGOTT, C.J. (1964). Coconut Growing. Oxford University 
Press, London.
PHILIPPINE CENSUS OF AGRICULTURE, The (1960). Bureau of 
Printing, Manila, Philippines.
RAJAPAKSE, G. (1950). (Cited from Menon and Pandalai, 1958)).
RUTTAN, V.W. (1966). Tenure and Productivity of Philippine 
Rice Producing Farms. The Philippine Economic Journal 
Vol. V, No. 1, The Journal of the Philippine Economic 
Society, Manila, Philippines.
SAMPSON, H.C. (1923). (Cited from Menon and Pandalai, 1958).
SMITH, A.C. (1932). (Cited from Menon and Pandalai, 1958).
WHARTON, G.R.(1962). Marketing, Merchandizing, and Money- 
lending : A Note on Middleman Monopsony m Malaya.
The Agricultural Development Council Inc., Malayan
Econ. Rev., VII, 2, 10-62, 24-44.
Appendix Table 2.3.5. Total Nuts Gathered by Region, 1960-1969
(In thousand nuts and in Per cent of total nuts)
RegionYear Ilocos CagayanValley
CentralLuzon SouthernTagalog TotalBical for Luzon Eastern Western Visayas Visayas Total for North 6 Visayas Eastern
South 8 Western Totalfor Mindanao Totalfor Philippines
In Thousand Nuts
I960 10880 17160 58360 2407230 860860 3354490 671420 423570 1094990 945860 680590 1566450 6015930
1961 16253 21937 127634 1822248 751479 2739551 748479 422200 1170679 1418465 866047 2284512 6194742
1962 15897 20038 114096 2061802 728821 2940654 1191358 821499 2012857 1418374 1023682 2442058 7395569
1963 11235 24737 112740 2011631 831531 2991874 1037143 894746 1931889 1311734 1468895 2780649 7704412
1964 11155 24376 110887 1804489 913256 2864163 937534 899144 1836678 1157238 1364085 2521323 7222164
1965 8457 20068 16288 1386349 924124 2355284 1395094 417383 2012477 945528 1738564 2684092 7051855
1966 8879 20388 47749 1000106 936879 2014001 1509818 620639 2130457 1053758 1891634 2945392 7O898S0
1967 14269 19466 48021 1327911 881396 2291063 1660759 679946 2340741 1092319 2201088 3293407 7925211
1968 7780 16884 56270 821401 405014 1307349 1694016 710546 2404562 1392272 2308274 3700546 7412457
1969 5664 12933 47654 745035 503694 1314980 1863428 724373 2587801 1615850 2734718 4350568 8253349
In Per Cent
1960 .18 .29 .97 40.02 14.30 55.76 11.16 7.04 18.20 16.06 9.98 26.04 100.00
1961 .26 .35 2.06 29.42 12.13 44.22 12.08 6.82 18.90 22.90 13.98 36.88 100.00
1962 .21 .27 1.54 27.88 9.85 39.76 16.11 11.11 27.22 19.18 13.84 33.02 100.00
1963 .15 .32 1.46 26.11 10.79 38.83 13.46 11.61 25.07 17.03 19.07 36.10 100.00
1964 .15 .34 1.54 24.99 12.64 39.66 12.98 12.45 25.43 16.02 18.89 34.91 100.00
1965 .12 .28 .24 19.66 13.10 33.40 19.78 8.76 28.54 13.41 24.65 38.06 100.00
1966 .13 .29 .67 14.11 13.21 28.41 21.30 8.75 30.05 14.86 26.68 41.54 100.00
1967 .18 .25 .61 16.75 11.12 28.91 20.96 8.58 29.54 13.78 27.77 41.55 100.00
1968 .10 .24 .76 11.08 5.46 17.64 22.85 9.59 32.44 18.78 31.14 49.92 100.00
1969 .07 .16 .58 9.03 6.10 15.94 22.58 8.77 31.35 19.58 33.13 52.71 100.00
Source: Emata, 1970 Coconut Statistics Volume VI
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Appendix Table 2.3.4. Total Coconut Bearing Trees by Region, 1960-1969
(In thousand trees and in Per cent of total bearing trees)
[locos
CagayanValley CentralLuzon Southern Tagalog Bicol
Total for Luzon Eastern Visayas
Western
Visayas
Total for Visayas
North 6 Eastern South 8 Western
Totalfor Mindanao Totalfor Philippines
In Thousand Trees
265 475 1107 43494 22815 68154 18229 12693 30922 20662 14019 34681 133759
304 522 1976 47589 18960 69351 24473 12801 37274 25110 17296 42406 149031
365 526 1973 47553 18198 68615 35391 16556 51947 26895 19681 46576 167138
370 527 2518 49424 20117 72958 35744 17848 53592 29844 26963 56807 183357
280 567 2518 48475 22126 73966 41212 17561 58773 29998 28655 58653 191392
290 496 1378 44618 22008 68790 42241 16712 58953 27099 30458 57557 185300
329 503 1388 42470 22586 67276 41251 16684 57935 28468 31495 59963 185174
366 530 1374 36357 25414 64041 40535 16704 57239 33790 34087 67877 189157
334 468 1375 42964 21878 67019 41136 18833 59969 25146 ' 33826 58972 185960
336 419 1317 45366 24780 72218 41727 19547 61274 32401 41330 73731 207127
In Per Cent
.20 .35 .83 32.52 17.05 50.95 13.63 9.49 23.12 15.45 10.48 25.93 100.00
.20 .35 1.33 31.93 12.72 46.53 16.42 8.59 25.01 16.85 11.61 28.86 100.00
.22 .31 1.18 28.45 10.89 41.05 21.17 9.91 31.08 16.09 11.78 27.87 100.00
.20 .29 1.37 26.96 10.97 39.79 19.49 9.73 29.22 16.28 14.71 30.99 100.00
.15 .29 1.32 25.33 11.56 38.65 21.53 9.18 30.71 15.67 14.97 30.64 100.00
.16 .27 .74 24.08 11.87 37.12 22.80 9.02 31.82 14.62 16.44 31.06 100.00
.18 .27 .75 22.99 12.19 36.33 22.28 9.01 31.29 15.37 17.01 32.38 100.00
.19 .28. .73 19.22 13.44 33.86 21.43 8.83 30.26 17.86 18.02 35.88 100.00
. 18 .26 .74 23.10 11.76 36.04 22.12 10.12 32.25 13.52 18.19 31.71 100.00
.16 . 19 .64 21.90 11.95 34.84 20.14 9.43 29.57 15.64 19.95 35.59 100.00
Source: Emata, 1970 Coconut Statistics Volume VI
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APPENDIX A: Supplementary Tables
Appendix Table 2.3.2. Area Planted to Coconut by Region, 1960-1969
(In thousand hectares and in Per cent of total area planted)
RegionYear Ilocos CagayanValley CentralLuzon
SouthernTagalog Bicol Total Eastern for Luzon Visayas WesternVisayas Total for Visayas North § Eastern South 6 Western
Totalfor Mindanao Totalfor Philippines
In Thousand !Hectares
I960 3 4 12 262 179 460 178 106 284 176 139 315 1059
1961 3 4 18 285 156 466 216 119 335 226 173 399 1200
1962 3 5 18 282 172 480 253 123 376 238 190 428 1284
1963 3 5 17 277 181 483 265 126 391 266 252 518 1392
1964 3 6 15 278 218 520 306 124 430 275 258 533 1483
1965 3 6 10 273 232 524 390 127 517 272 292 564 1605
1966 3 6 10 275 239 533 383 125 508 272 298 570 1611
1967 4 6 9 264 354 637 429 130 559 293 331 624 1820
1968 3 12 9 318 308 650 387 143 530 268 353 621 1801
1969 3 10 8 319 268 608 385 143 528 325 380 705 1841
In Per Cent
1960 .28 .38 1.13 24.74 16.90 43.43 16.81 10.01 26.82 16.62 13.13 29.75 100.00
1961 .25 .33 1.50 23.75 13.00 38.83 18.00 9.92 27.92 18.83 14.42 33.25 100.00
1962 .23 .39 1.40 21.96 13.40 37.38 19.70 9.58 29.28 18.54 14.80 33.34 100.00
1963 .22 .36 1.22 19.90 13.00 34.70 19.04 9.05 28.09 19.11 18.10 37.21 100.00
1964 .20 .40 1.01 18.75 14.70 35.06 20.64 8.36 29.00 18.54 17.40 35.94 100.00
1965 .20 .37 .62 17.01 14.45 32.45 24.30 7.91 32.21 16.95 18.19 35.14 100.00
1966 .19 .37 .62 17.07 14.84 33.09 23.77 7.76 31.53 16.88 18.50 35.38 100.00
1967 .22 .33 .49 14.51 19.45 35.00 23.57 7.14 30.71 16.10 18.19 34.29 100.00
1968 . 17 .66 .50 17.66 17.10 36.09 21.49 7.94 29.43 14.88 19.60 34.48 100.00
1969 .16 .54 .44 17.33 14.54 33.03 20.91 7.77 28.68 17.65 20.64 38.29 100.00
Source: Emata, 1970 Coconut Statistics Volume VI.
Appendix Table 2.3.3. Total Coconut Trees by Region, 1960-1969
(In thousand trees and in Per cent of total coconut trees)
Region Ilocos CagayanValley CentralLuzon SouthernTagalog Bicol
Total for Luzon
EasternVisayas WesternVisayas Total for Visayas
North 6 Eastern
South 6 Western
Totalfor Mindanao
Totalfor Philippines
In Thousand Trees
I960 432 721 1253 49540 31815 83761 25338 16188 41526 23912 17910 41822 167,109
1961 515 786 2429 53065 27557 84352 35252 15920 51172 29344 20214 49558 185,082
1962 530 - 817 2424 47580 24981 76332 47993 20032 68025 30141 23137 53278 197,635
1963 539 771 2752 52136 25965 82163 44207 21022 65229 33498 30778 64276 211,668
1964 456 920 2753 52110 38746 94985 51196 20637 71833 33389 31929 45318 232,136
1965 517 755 1616 48607 39354 90849 56683 21464 78147 32572 39296 71868 240,864
1966 536 836 1622 52741 40306 96041 55801 20703 76504 32554 39685 72239 244,784
1967 692 838 1608 41050 41004 85192 58569 21466 80035 36756 41681 78437 243,664
1968 552 1696 1608 52956 37828 94640 57916 23557 81473 31979 44339 76318 252,431
1969 553 1489 1532 53276 34068 90918 57646 23054 80700 39381 53462 92843 264,463
In Per Cent
1960 .26 .43 .75 29.65 19.04 50.13 15.16 9.68 24.84 14.31 10.72 25.03 100.00
1961 128 .42 1.31 28.67 14.89 45.57 19.05 8.60 27.65 15.86 10.92 26.78 100.00
1962 .27 .41 1.23 24.07 12.64 38.62 24.28 10.14 34.42 15.25 11.71 26.96 100.00
1963 .25 .36 1.30 24.63 12.27 38.81 20.89 9.93 30.82 15.83 14.54 30.37 100.00
1964 .20 .40 1.18 22.45 16.69 40.92 22.05 8.89 30.94 14.38 13.76 28.14 100.00
1965 .21 .31 .68 20.18 16.34 37.72 23.53 8.91 32.44 13.52 16.32 29.84 100.00
1966 .22 .34 .66 21.55 16.47 39.24 22.80 8.45 31.25 13.30 16.21 29.51 100.00
1967 .28 .34 .66 16.85 16.83 34.96 24.04 8.81 32.85 15.08 17.11 32.19 100.00
1968 .22 .67 .64 20.98 14.99 37.50 22.94 9.33 32.27 12.67 17.56 30.23 100.00
1969 .22 .56 .58 20.14 12.88 34.38 21.80 8.71 30.51 14.89 20.22 35.11 100.00
Source: Emata, 1970 Coconut Statistics Volume VI
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APPENDIX B QUESTIONNAIRE
Republic of the Philippines Code No.
Department of Agriculture and Natural Resources 
BUREAU OF PLANT INDUSTRY 
COCONUT REHABILITATION AND DEVELOPMENT PROGRAM
Manila
Name of Interviewer _______________________ __
Schedule No. ____ _____________________________ _
Date of Interview _____ _______________________
Name of Informant ____________________________
Relationship of Operator ____________________
Time Started _______ ___________________________
Time Finished __________________________________
COCONUT SURVEY, PHILIPPINES
I. General Information
Personal Data
1. Name of Operator _________ ________________________  Age ___  Sex _____________  Status ______________ _____________
2. Birthplace • ______________ ;____________ ____________Present Address __________________________________ ____ __
3. Educational Attainment: (indicate highest grade finished)
Primary ■ ______ _____________Secondary _________________________. College - ________ _______
U. Number of persons in the family ___ _____________________________
5. Tenure: (Check) a. Owner ; b. Part-owner ; c. Share tenant ; d. Cash tenant ;
e. Other (Specify)
6. a) No. of years operating this farm ______________
b) No. of years farming _____________________________
U)
(B. Information about the farm:
1. Location of farm: Barrio ________________ Municipality _________________ Province ____________
2. Topography: (Check) a. Rolling ; b. Level ; c. Level and rolling ; d. Others (Specify)
3. Soil: (Check) a. Clayey ; b. Sandy ; c. Loamy : d. Others (Specifv)_______________
1+ . Value of farm land: (As stated by farmer)
a. Current market value P_________per hectare
b. Value per palm: (1) bearing P____; (2) Non-bearing P_____; (3) Toddy P_______
5. Tenure of farm operators and land in farm, crop year __________________________
TENURE
. Owner
. Part Owner: Total
a. Owned
b. Rent ed 
. Share tenant 
. Cash tenant
. Tenant, other 
. Farm Manager
6. a. If not owner
(a) Coconut ___
( b) Palay __
_L_____A_____N_____D_______ I N____________ F_____A_____R_____ M____________ _
Cultivated Area________: Uncultivated : Home Lot . Total Area
Coconut : Other Crops : Area : (Hectares) : (Hectares )
(Hectares) : (Hectares)______ (Hectares )__________ _________________ _________—
what share (%) of the following crops was paid to landlord as rent?
(c) Corn ________ ( f) Vegetable ________ (h) Other crops __
___ (d) Sugar cane __ (g) Fruits _________
b. If cash tenant, how much do you pay as rent for one hectare?
Yes No7- (a) Was any portion of the crop destroyed?
(b) If so, state cause or causes: Pests ; Diseases
(c) What was the extent of the damage? ________________(Hectares) ;
(d) If damage was causes by pests or diseases, state:
Force Majeure ; Others (Specify 
__________ (trees )
KIND EXTENT OF DAMAGE (NO. OF TREES) No. of trees 
SuccumbedSlight : Moderate
TOTAL---
8. Plantation Data:
: - rr : VARIETY 1/ : : PLANTING NUMBER OF TREESAGE p T - N /AREAH • | * ^ ‘ Hprtarpq)•
: (Years) "Method iDistance
BEARING : Non- :
Tapped for Tuba:Bearing Trees:bearing: Total
: : : : : : :
: : : : : : :
TOTAL
i_n
1/ Variety: T--Typica variety; J— Javanica variety; N Nana variety
9. a. How many times do you usually harvest nuts during a year ?
(1 ) U times or less J ) ; (2) 5 t o 6 times / 'J ; (3) 7 to 8 times /__/ ; ( U ) Others _/_/ ) Spec i f y____
b. How many times did you harvest nuts during 1970?
(1) h times or less /__/ ; ( 2 ) 5 to 6 times /_/'■> ( 3) 7 to 8 times /__/ ; (^ ) Others /_/ (Specify)____
c. Method or methods used in harvesting nuts. „
(1) "Akyat” (climbing) /" / : ( 2 ) "Kawit" or "Halabas" / / ; ( 3 ) 11 Aky at " & "Kawit" / / ; Others (Specif'
10 .
11. 
12 .
13.
Nut Disposal Report (for year 1970)
a. Number of nuts used for food at home 1____________________
b. Number of nuts used for making home-made oil ______ ______________
c. Number of nuts used for making copra. _____________________
d. Number of nuts sold as nuts _____________________
e. Number of nuts used or disposed for other purposes _____________________
Total nuts gathered during the year . ___________
What is the average price of nuts per hundred? _________ ____________________________
a. What is the average price of copra per 100 kilos? P______________
b. Quantity of copra produced______________________:_____kilos (Number of nuts used ________ ' _______ )•
c. Method of copra drying. a). Sundry /_/ b). Cooking or "Tapahan" /_/ c). Other method / /
Specify) ________
If tube was gathered during the year:
a. Quantity of tuba gathered ________________liters
b. What is the price of tuba per liter? P_____________
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lU.
15.
State prevailing management practices, area covered, and/or number of trees, kind of crops and/or 
Practices involed (Check) Area Covered Kind of crops/animal
Cover Cropping f / _____________________________ ______________
Inter-Cropping _/__/ ____________ _____ ______________
Catch-Cropping /_/ ____________________________________________
Plowing only /_/ ___________ ____________________
Pasturing /_/ ______ _____ ______________________ _________.
NONE [' i ________ ____ _____________ __
Is fertilizer applied / J Yes n no
Kinds of f erti.lizer used and method of applicat ion:
Kinds of fertilizer 1(Check) Method of Application
Chemical Ring Broadcast
(a) Ammo sul £7 ri r/
(b) Urea !_! u rj
(c) Ammophos /_/ u l_i
(d) 12-12-12 /_/ L_J U
(e) CXJ1—11-d"CXJ1CXJ1—I r_i ./_/ /_/
Or gan i c
( a) Animal Manure j_J !_! u
(b) Decomposed plant material /_/ J_l
( c ) Compost LJ £_/ [_/
(d) Others (Specify u !_/ u
Was it intended for coconuts? ]_ / Yes
Quantity Applied Date Applied
animals.
/ No
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16. Types of plant chemical used and "brand:
Chemical (Check) Brand Quantity Applied Date Applied
(a) Insecticide /_/
(b) Fungicide [ /
(c) Weedicide [_ /
(d) Rodenticide / /
(e) None / /
17- For Farms Engaged in Copra Processing:
(a) Number of times copra processing is done in a year _____
(b) Number of nuts split in a day _____________________
Number of persons doing the splitting ___ ____________
(c) Number of days required for drying (still with shell'.
1. Sun dry ________________
2. Cooking or "Tapahan Method”______________
3. Other methods _________________
Number of days required for drying meat (without shell)
(d) Capacity of a person to separate coconut meat per day
(in terms of coconuts per day).
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II. Labor Required and Cost of Maintaining Coconut Plantation
'Frequency
OPERATIONS
1 in a 
'Year
f
] (1) ,No. of Persons Who Worked Together'Rate Per Operation ! (2)
f
, No. of Animals Used
,No. of , Unpaid ,Paid ' Day ' Nut No. of 'Owned 1 
? ?
Hired ' Rate
V1 , Days ,Operator ,Family ,Exchange , ' Basis ' Basis
l
,Days
Maintenance:
t
I
f 1
1 V
1
1
V
t
I
1
f
V
V
V
f
i i
? i
f T
1
V
t
Weeding V f V t 1f |
f
J -
f t 1 »
Cultivating f f 1 f 1 1 J 1 V f ? tFertilizing 1 f I V I f J t t t VPest & Disease Control f 1 1 1 I J f f ? i
V V f t 1
T t
f I f *
Harvesting: ff
1 f
1 1
1
f
f
I
V
V
f
V
f T
f »
- - - - - - - - - - - - - - - - 1- - - - - - - - - - - - - - - - - -
f
Picking 1 ? 1 I f t J 1 f V iGathering & Piling t t 1 t f t J V 1 » tHauling Nuts f T f f f I J V T ? 1Husking f ! f f ? I t f f » !
1 » f f f ? f f " > 1 - - - - - - - - - - - - - - - - ,- - - - - - - - - - - - - - - - - - -
Copra Processing:
I
V
1 1
1 T
V
1
1
1
f
f
f
»
f t
f ?
- - - - - - - - - - - - - - - - 1- - - - - - - - - - - - - - - - - -
?
Splitting V I T 1 f f! 1 f » » fDrying f I 1 f i it t t 1 f v
Meat Separating t 1 1 f i i 1 1 ■» \ --------- !-----------
Packing » f f V t » f 1 t f --------- 1-------- --
Hauling Copra f t t f i » 1 f f » --------- ,-----------
1 1 I 1 i »
f
» i i --------- 1-----------
I ft ft it t f T -------- |——~
TOTAL' ' ' ' 1 ' ' , 1 f 1 1
i it if it fit f
i
vo
III. Other Expenses on this Crop
Item Amount
1. Seeds (used as cover crop) cost per ganta P________________ ______________
2. Coconut hag, number of bags ______ (for copra marketing) at P_____per bag ___________
3 • Fertilizer, number of bags _____ at P_______ per bag
U. Miscellaneous:
(a) Fencing P_______________
(b ) Cover cropping
(labor cost) ---------------
(c) Others (specify) _______________
Total Miscellaneous P_______________ _________________
5. Food furnished to farm laborer _________________
6. Charges for use of equipments _________________
7. Transportation (for hauling nuts and copra) _________________
8. Insecticides and fungicides _________________
9. Storage fees _________________
10. Other expenses (specify) _______________ ___________________
TOTAL--------------- P_______________ _________________
GRAND TOTAL ------------------------------------------- ------ ---
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IV. Sources of Credit and Marketing Facilities
Do you need any assistance in operating your farm? Yes /~ / No f /
If yes, what kind of assistance do you need? Technical advice /_/ Financial assistance /_/
Do you receive advice or assistance from government agencies or cooperatives? Yes f / No / ~7 
From whom do you receive advice or assistance?
What kind of advice or assistance do you get from (specify agencies giving advice or assistance)
Agencies Advice or assistance
As a result of getting this advice or assistance, have you changed your methods of farming in any
In what
Yes
way?
r7 No rj
A. Where do you get your loans
a. Loan from dealers d. Loan from other
b . Loan from landlord e „ Did not borrow
c . Loan from rural banks
B. How do you pay your loans? ( Chec k)
Cash /_/ In kind IBS
8. Where do you sell your nuts and/or copra? Check
a. Local nut buyer / /
b. Local copra maker / /
c. Agent of dessicating factory /_/
d. Local copra buyer / /
e. Central bodega buyer /_/
f. Agent of coco oil factory / /
g. Other outlets 3^/ / /
9. Do you have any problem in marketing your produce? (For coconuts only)
Yes /_/ No [ /
What are those problems ? __________ •
1/ Exporter FaCoMa, localconsumers, direct to oil factory, direct to dessicating factory.
V. Buildings, Equipments and Implements Pertinent to Coconut
Farming
Number
Owned
: Cost of
Year i Cost When:S=rvI?es of !: Repairs :
Acquired j Acquired :During the ; Depreciation
1 m *, ■ : Year
Value at 
the End 
of the
Year
Dwelling
l :
Farm Buildings 
(Shed or Camarin)
.
:
Tools: | . 1
Equipments: :
:
TOTAL
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APPENDIX C 
PROGRAMME 1 
SURVEY ANALYSIS
Program on Disk and Data on Cards
a) //jobident JOB (chargecode,mins,secs,print limit),name,CLASS=a 
comments
b) //JOBLIB DD DSNAME=PROGS,DISP=SHR,VOLUME=SER=name,UNIT=2311
c) // EXEC PGM=name
d) //FTO3F001 DD SYSOUT=A,DCB=(RECFM=FBA,LRECL=133,BLKSIZE= 798)
e) //G.FTOlFOOl DD *
f) Master Card
g) Format Card
h) Variable Identification Table
i) Edit Cards
j) Recoding Cards
k) Omission Cards
l) Create New Variable Cards
m) Table Cards
n) Data
o) /*
NOTE: For jobs using the program on the ANU Library, substitute the 
following for b), c) and d) above.
// EXEC FTNGLG
//L.SYSLIN DD *
INCLUDE OBJ(SERVA1)
/*
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1. JOB Card
This card is punched as follows:
//jobident JOB (chargecode,mins,secs,print limit),name,CLASS=a 
comments
where: // go in columns 1 and 2 
jobident has the format 
col.3-5 - 3 alphabetic initials of user 
col.6 - organization code (see Appendix)
col.7-8 - department code (see Appendix)
col.9-10 job number. User should number jobs sequentially
to ensure unique identification.
JOB is preceded and followed by one or more blank columns.
chargecode is a five-digit number, which is supplied
by Computer Centre, after the user has completed a
Project Advice Form.
mins and secs is the time limit of the job in minutes 
and seconds. Processing will be terminated if job runs 
beyond this time.
print limit indicates the number of lines of printed output 
beyond which the job will terminate.
(...) these brackets must be included. NO blanks must 
appear between them and the commas must be used to separate 
the four items bracketed.
,name this is the user's name and it must follow the last 
bracket with NO blank columns before OR after the comma. 
,CLASS=a this parameter appears immediately after 1 name1 
and there are NO blanks before or after the comma or the 
equal sign. The 'a' is replaced by H for the smaller version 
and G for the larger version.
comments is optional. If used it must be preceded by one 
or more blanks and may be punched up to and including col.71. 
It is suggested that some identification, such as the title 
of project be used to avoid confusing the job with other 
projects.
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2. Master Card
Only one is required for each set of tables required. It is punched 
as follows:
Column Contents Comments
1- 2 -1
3- 5 Number of tables wanted
6- 9 Number of Variables to be
used excluding variables 
which occur in repeating 
part of data
10-13 Number of the variable 
containing the 1 end of 
data1 indicator
14-17 Code used for 1 end of 
data1 indicator
18-19 Number of variables to
be recoded
20 Number of variable with 
codes to be used to omit 
records
21-22 Number of variables to be 
created
23 =1 if proportion of table 
total is wanted, otherwise 
leave blank
24 =1 for proportions of Row 
Totals only
=2 for proportions of Column 
Totals only
=3 for proportions of both 
Row and Comumn totals
= zero or blank if not 
required
Must equal number of Table Cards. 
Maximum allowed is 100.
Maximum allowed is 300. Must be 
the same as the number of 
variables read by the Format 
Card
Only needed if file on disk was 
created with a dummy end of data 
record (see Section 14)
Blank if cols.10-13 are blank
Only required if recoding is 
required. Must equal number of 
Variable Cards. Maximum allowed 
is 20
Only required if records are to 
be omitted. Must equal number of 
Omission Cards. Maximum allowed 
is 9
Only required if variables are 
to be created. Must equal number 
of New Variable Cards. Maximum 
allowed is 10.
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Column Contents Comments
25 =1 for CHI-square without
Yates correction and C-coef 
not wanted
=2 for CHI-square with Yates 
correction and C-coef not 
wanted
=3 for CHI-square without 
Yates correction and C-coef 
wanted
=4 for CHI-square with Yates 
correction and C-coef wanted
= zero or blank if not 
required
26-27 Number of cards used for format
of data (excluding repeating 
part of data, if any)
28-30 Number of fields to be used 
in repeating part of record
31-34 Number of the field which 
has the count of number of 
repeating cards
35-36 Number of cards used in 
format of repeating part 
of record
37-38 Number of files to be used
39-40 Unit number used on DD card 
for first file of data
41-43 Number of variables to be 
edited
44 =1 for means, standard
error of means and standard 
deviations. Leave blank if 
not wanted
Leave blank if data has no 
repeating parts. Otherwise must 
have at least one even if not 
used.
Leave blank if data has no 
repeating parts. Otherwise it 
must be supplied, and must be 
included in first Format Card
Leave blank if no repeating part. 
Must read at least one variable 
even if not used
Usually only one for both card 
or disk input. (See Section 13)
Must appear. If input is on 
cards then use 1. If more than 
one disk file, unit numbers must 
be consecutive and number of 
first one specified here. (See 
Section 13)
Maximum allowed is 100. Leave 
blank if not applicable
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Column Contents Comments
45-46 =1 if one or more tables See Section 12 for details of
used the option to sum this option
consecutive variables.
Otherwise leave blank
NOTE: The sum of contents of columns 6-9, 21-22 and 28-30 
cannot exceed 310 (100).
3. Format Card
This card is used to describe the length of each variable to be used 
and its position within the record. If the data has a repeating set of 
variables then a separate Format Card must be prepared to describe this 
part of the data. If the option to sum consecutive variables is used, 
all variables to be summed must be included in the Format Card.
In the following description the word 'columns' will be used when 
referring to the size of the variable. The same concept will apply to 
records on a disk.
The following two expressions will be used:
a) nX This is used if columns are to be ignored.
n = number of columns to be ignored.
b) la This is used where data is to be read.
a = the number of columns used by the variable.
Commas are used to separate each X and I item and the entire statement 
is enclosed with brackets.
Example A
If there are two variables to be read from each record, one from 
columns 15-17 and one from column 29, and the rest of the record is 
to be ignored, then the Format Card will contain:
(14X, 13, 11X,I1)
NOTE: A Format Card describes the position and size of variables 
for one record and as the data is found in the same place 
in each record one format as illustrated in these examples, 
is sufficient to describe all the records in the data.
When a series of variables are adjacent to each other and are of 
the same size it is not necessary to write these separately. The 
count of these variables may be placed in front of their size 
description.
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Example B
If five single column variables are wanted starting from column 4, 
followed by a three-column variable, then the Format Card will contain
(3X,5I1,I3)
If the data to be read is on cards and a single record uses more 
than one card then a slash (/) is used to indicate that the 
following variables are to be read from the next card. When a 
slash is used the comma is omitted.
Example C
If there are eight variables to be read, six from card 1 as is 
Example B above, and two from card 2, as in Example A above,
(3X,511,I3/14X,13,11X,II)
NOTE: Example C only applies to data on cards.
4. Variable Identification Cards
These cards contain user supplied labels for each of the variables. 
These labels will be printed ahead of any table they are used in.
These cards must be supplied but the fields containing the labels 
can contain any sequence of characters or be left blank.
Form of Variable Identification Cards
Column Contents Comments
1 5
2- 8 (blank)
9-12 Sequence number of variable 
in Format Card
13-16 Identification for above Any alphabetic or numeric
variable identification may be used
17-20 Number of variable )^
21-24 Identification )
etc.
* These pairs of fields are repeated for each variable read by the 
Format Card plus any variables which may be created, whether used in the 
Table Cards or not. If they do not appear in the Table Cards, the 
Identification field can be left blank.
If a new card is required then begin the continuation card in 
column 1, using sets of four columns (as above) for each field. Nine pairs 
of fields can be put on the first card and 10 pairs on subsequent cards.
A maximum of 300 pairs is allowed so up to 31 cards may be used.
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Suggested Aid to construction of Format Card and identification of 
variables.
It is very easy to make errors in counting the positional number of 
variables and in counting columns to be omitted, etc. The user should 
therefore keep some sort of permanent record which contains information 
such as positional number of variable, original column numbers on card 
(and card number if more than one card per record), 1 column1 number if 
data is on disk and blank columns on cards were omitted.
An illustration of such a record appears below:
Name Positional Card Card Disk File
Number Number Columns 1 column1
IDNT 1 1 1- 3 1- 3
CARD 2 4 4
AREA 3 5 5
CITY 4 6 6
• • 5 7- 9 7- 9
• • 6 10-12 10-12
• • 7 13-15 13-15
SEX 8 16 16
M/ST 9 17 17
AGE 10 18-19 18-19
• • 11 20-21 20-21
(not used) 22-40
EDUC 12 41-43 22-24
• | 13 44-46 25-27
OCUP 14 47-49 28-30
(not used) 50-77
e • 15 78-80 31-32
• • 16 2 1- 3 33-35
• # 17 4 36
XI 18 5- 7 37-39
X2 19 8-10 40-42
X3 20 11-12 43-44
The following are two examples using the above:
A. The variables to be compared are numbered 4, 10 and 14. The vai
numbers used on the Table Cards would be 1 for 4, 2 for 10 and 3 for 14.
Format for disk file: (5X,II,11X,12,8X,13)
Format for card file: (5X,II,11X,12,27X,13/)
B. The variables to be compared are numbered 12, 14 and 19. The variable 
numbers used in the Table Cards would be 1 for 12, 2 for 14 and 3 for 19
Format for disk file: (21X,I3,3X,I3,9X,I3)
Format for card file: (40X,I3,3X,I3/7X,I3)
5. Table Cards
A table card is required to define each table produced. If only a 
one-way table is required then specify this variable as Column, and the
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other variables need not be entered. If a two-way table is required specify 
the variables as Row and Column variables.
Omission of a single code for any variable in any table is possible. 
This option will usually be used to eliminate 'No information1 and 
similar categories. If the omission of more than one code is wanted then 
the Recode option should be used to recode them into one code, and then 
this new code is omitted.
NOTE: This omission occurs after all other options are applied 
(except weighting and adding in consecutive variables).
Weighting may be specified on any table. This is done by indicating 
the variable containing the weight. The weighting variable may or may 
not be one of the table variables.
NOTES: 1. The number of columns (22-25) comes before the number of 
rows (26-29) but number of the Row Variable (6-9) comes 
before number of the Column Variable (10-13).
2. The program will print up to 10 colums, plus the totals, 
on any one line, and if the column variable has more than 
10 codes a new line will be used for each successive set 
of 10 codes. This makes reading of the table a little 
difficult.
3. The program cannot eliminate columns which sum to zero but 
it can eliminate rows which sum to zero. So if a table 
uses a variable which has many codes and/or many unused 
codes, then it is advisable to use this one as the ROW 
variable.
The option to add consecutive variables into a table is usually used 
when the categories in a series of variables are the same but each variable 
represents a different situation in which the event can occur. When the user 
wants to know how often each category ever occurs, then this option allows 
them all to be added into the one table.
Form of Table Cards
Column Contents Comments
1 1
2- 5 Table identification Any alphabetic or numeric
character may be used
6- 9 Number of ROW variable
10-13 Number of COLUMN variable Must be used
14-17 Number of THIRD variable
18-21 Number of FOURTH variable
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Column Contents
22-25 Number of COLUMNS in table
26-29 Number of ROWS in table
30-33 Number of third variable
PLANES in table
34-37 Number of fourth variable
PLANES in table
38-41 Number of variable
containing weight
42 =1 if any variable in the
table is from a repeating 
group of variables. Other­
wise leave blank
Comments
)
)
)
)
) These four fields will be 
) equal to the maximum possible
) code plus 1.
)
)
Only required if weighting is 
wanted
43 =1 if a code in ROW variable
is to be omitted. Otherwise 
leave blank
44-46 Code to be omitted in ROW 
variable
47 =1 if a code in COLUMN
variable is to be omitted. 
Otherwise leave blank
48-50 Code to be omitted in 
COLUMN variable
51 =1 if a code in THIRD
variable is to be omitted. 
Otherwise leave blank
52-54 Code to be omitted in 
THIRD variable
55 =1 if a code in FOURTH
variable is to be omitted. 
Otherwise leave blank
56-58 Code to be omitted in 
FOURTH variable
59-60 Equals the number of
additional variables to 
be added into table as 
ROW variables. Otherwise 
leave blank.
61-62 Same as for 59-60 only
used for COLUMN variable
This is one less than number 
of variables in the series, 
the first variable is specified 
ROW variable in columns 6-9
Column Contents Comments
63-64 Same as for 59-60 only 
used for THIRD variable
65-66 Same as for 59-60 only 
used for FOURTH variable
134
PROGRAMME 2
CONTROL CARDS FOR TABULAR PROGRAMME
Card No. Column No.
1
2
3
4
5
7
1- 4 Number of sets of data
1- 4 Number of row variables
1- 4 (fields of 4) Number of column variables
for each row variable
1- 4 Total number of variables before transformation
5- 8 Total number of observations
two format cards
1- 3 Number of transformation
4- 6 Total number of variables after transformation
8
9
10
11
12
13
14
(one for each transformation)
1- 3 Transformation type
4- 6 1st variable number
7- 9 2nd variable number (if applicable)
10-12 New variable number
13-15 Order of log (if applicable)
16-25 Constant (if applicable)
(one for each variable)
2- 48 Variable name
1- 4 Number of the row variable
5- 8 Number of class interval of row variable
(fields of 8) class interval limit 
CAT l£RV£CAT2
1- 4 Number of the column variables
5- 8 Number of class interval
9-12 Number of the summation variable
(fields of 8) class interval limit
1- 4 Number of filters
5- 8 Variable number 17-20)(if using 6,12 or 18
9-14 Value 21-28) filters, follow up a
blank card)
Card types 10-13 are a repeating group. The number of times this 
group appears is equal to the number of row variables (Card type 2 Col.1-4)
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Card types 12-13 are a repeating group inside the previous repeating 
group. The number of times the group appears for each appearance of the 
10-13 group is equal to the number of column variables for that particular 
row variable (Card type 3).
Transformation Code
01 ADD
02 SUB
03 MULT
04 DIV
05 take Log
06 LAG
07 SHIFT
08 MILTI X CON
09 take ANTI LOG
10 ADD CONST
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PROGRAMME 3 
REGRESSION ANALYSIS
This program will accpet up to 14 independent variables and will 
compare any combination of them with the dependent variable.
Data
It is assumed that the first variable read on the data card is the 
dependent variable. If this is not the case then an alteration can be 
made to the READ statement in the DATA subroutine to move it into this 
position. In the tables of means, standard deviations, correlations,etc., 
which appear on the first page of the print-out, the dependent variable 
always appears last, and the independent variables appear in the order in 
which they occur on the data card.
Output
The first page of output contains:
Means
Standard deviations
Matrix of sums of cross-products of deviation from the means 
Triangular matrix of correlation coefficients
Triangular matrix of standard errors of correlation coefficients.
For each of various combinations of independent variables requested, 
the following values are printed:
The numbers of the independent variables involved 
Regression coefficients
Standard error of regression coefficients 
T for regression coefficients 
Partial correlation coefficients
Standard error of partial correlation coefficients 
Constant (Intercept)
Multiple correlation coefficient
Standard error of estimate
Standard error of multiple correlation
Multiple correlation squared
Adjusted multiple correlation squared
Sums of squares attributed to regression
Sums of squares of deviation from regression
Total sums of squares
Degrees of freedom.
The following will only appear if estimates Ys are requested:
Table of dependent variable, estimated dependent variable 
and their residuals
Sum of differences between successive pairs of residuals 
squared
Sum of residuals squared 
Durban-Watson D
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Control Cards
Two types of cards are needed in front of each set of data to be 
analysed, and these are prepared as follows:
Card 1
Column Contents
1- 4 Number of observations
5- 8 Number of variables
Comments
There is no limit to the number 
of observations unless the option 
for obtaining the estimated Y is 
wanted and then 500 is the maximum
Number of independent variables 
+1 for dependent variable.
Maximum is 15
9 Indicator for type of
equation being analysed 
viz:
1 for Y = a+bXj+cX2
2 for Y = aXTXj
3 for log Y = a+bX^+cX^
4 for Y = a+b logX +c logX2
6 log Y = a+b logXl+c logX2
10 =1 if estimated Ys required
=0 or blank if estimated Ys 
not required
11-12 =1 or blank if an analysis If the number of equations to
is required for each of the be analysed is specified here 
possible combinations of then other control cards are
independent variables with required after the data 
the dependent variable; (see next Section)
otherwise, insert the number 
of analyses required
All data (i.e., Y and Xs) is 
assumed to be normal numbers and 
will be converted to logs by the 
program, if the appropriate type 
is selected. If data is already 
in log form, than type 1 should 
be selected
Number of Format Cards Cannot exceed two
Number variables on format 
Number filters
Title for job This is optional. If specified,
it will appear at top of first 
page of output
Card 2
This card contains the data format, beginning in Column 1. If the 
second card is needed then continue punching from column 1. See Appendix 
1 instructions for Constructing Format Statements1 for details about data 
formats.
13
14-15
16-17
18-49
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Card 3
Equation Control Cards
This type of card is only needed if columns 11-12 on the first control 
card are not zero or blank. One equation card is required for each 
equation to be analysed, therefore the number of cards will equal the number 
appearing in columns 11-12 on the first card.
These cards follow the data, and are prepared as follows:
Column
1-2 Number of independent variables in equation
3-4 The positional number of each independent
5-6 variable as it is on the data cards. The
7-8 rest of the card must be left blank,
etc.
Comments * 1 2
Only those specific independent variables required in this particular 
equation are specified. If the second, third and sixth are wanted then 
2, 3 and 6 are their positional numbers and the equation card would be as 
follows, starting in column 1:
03020306
where the first two digits indicate the number of independent variables 
viz: 3. Note, the rest of the card is left blank.
Instructions for Constructing Format Statements
1. The following two expressions may be used:
nX is used if columns are to be ignored 
where n = number of columns to be ignored.
Fa.b is used for the columns containing data to be read,
where a = the number of columns for data field 
and b = the number of decimal digits in the data.
2. Commas are used to separate each X and F item and the entire 
statement is enclosed with brackets.
Example A
If there are two variables to be read from each card, one from 
columns 15-19 - a whole number, one from columns 29-34 - with two 
decimal positions, then the format would be:
(14X,F5.0,9X,F6.2)
3.
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If the data to be read by a format statement is on more than one 
card then a slash (/) is used instead of a comma to indicate that 
the rest of the format applies to a new card.
NOTE: A Format Card describes the position and size of fields for 
one card and if the data is found in the same place on each 
card then one format as illustrated in Example A, is sufficient 
to describe all cards in the data.
Example B
If there are three variables to be read, two from card 1 (as in 
Example A above) and one from card 2 in columns 4-5 which is a whole 
number, then the format would be:
(14X,F5.0,9X,F6.2/3X,F2.0)
4. If the data is punched in a series of equal sized columns then the 
number of times it appears may be punched before the F.
Example C
If the data card has ten fields which are five columns in length but 
the 4th and 5th fields are not wanted, then the format would be:
(3F5.0,10X,5F5.0)
